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Plate I. represents the Wolfhill and Modubeagh Coal-fields. 

Plate II., section from Helvick Head to Annestown, county of Wa- 
terford. 

Plate A. represents, on a scale one-half that of nature, a fine speci- 
men of Ejiorria (named Sagmaria Veltheimii (Sternberg), and Knorria 
imbrieata (Qoppert), by the German palaeontologists). It is a cast of the 
woody axis of this genus, and exhibits well the dichotomous arrangement 
of its branches, and the imbricated, spirally arranged leaf-scars character- 
istic of the Lepidodendra, to which it is evidentiy allied. 

Lbcality : Kaynichen, near Freiberg, Saxony. 

Geol. horizon : Base of the Lower Carboniferous. 

Plate B., Figs. 1 and 2. — Side view and cross section of imperfectly 
preserved stem^f plant, showing central coaly sjos and longitudincd 
stnations on e^nemal surfetce ; natural size. I cannot refer Siis plant 
satisfactorily to any known form. It is a cast of the woody axis of some 
form of Lycopodiaceous or Endogenous plant ; but the central tube pre- 
sents a structure different from ti^at of any recent forms. The character 
of the external surface of the cast is better seen in Plate C, which 
shows the structure of the base of the leaves. 

Locality : Harry lock Bay, county of Wexford. 

GeoL horizon : TeUow Sandstone, 380 feet below the lowest bed of 
Carboniferous Limestone. 

Plate B., Fig. 3. — Natural size; stem of smaller branch of same 
plant as last, showing bases of leaves at lower portion of external sur- 
face. The peculiarity of this specimen consists in the spiral tube, fiUed 
with coaly matter and peroxide of iron, which twines round the stem, as 
shown in the figure. Professor Phillips, of Oxford, has suggested to me 
that it may (possibly) be the stem of some kind of twining fern, which 
has compressed the stem so closely as to penetrate beneath the external 
surface. The bases of the spinous leaves are well shown in the figure. 

Locality : Harrylock Bay, county of "Wexford. 

GeoL horizon : Same as last. 
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Plate C. — Casts of the stems (natural size) of the same plants as 
those figured in Plate A. Figs. 1 and 2 show the casts of the leaves at their 
insertion into the stem. Fig. 3 shows the raised coaly bases of the spi- 
nous, lanceolate leaves themselvea They exhibit but a rude tendency 
towards a spinal arrangement, which may be owing to their very im- 
perfect preservation. 

The plants figured in Plates B. and C. are too imperfectly preserved 
to be named, and appear not to have grown in their present position, 
but to .have been drifted from a distance. They occur in a loose, friable,, 
micaceous, white sandstone, and are accompanied by about an inch and 
half thick of anthracite coal, occasionally passing into an ochraceous pow- 
der, in which no vegetable structure is visible. 

Locality : Harrylock Bay, county of Wexford. 

G^l. horizon : Tellow Sandstone, 380 feet below the Carboniferous. 
Limestone. 

Plate D. — Dietyophyllum Damiense. Cast of the midrib and lateral 
branching nervules of a large fossil exogenous leaf. 

Locality : Damey, near Dunkineely, county of Donegal. 

G^l. Horizon: The lowest Yellow Sandstone of the district; pro- 
bably contemporaneous with the upper beds of Old Red Sandstone of the 
south of Lreland. 

Plate E. — Stigmaria. Showing the lateral rootlets and cyclostig- 
matic markings peculiar to that gebus, with the minute dot in the centre 
of each, corresponding to the bundle of woody fibres ; also exhibiting the 
central 'core,' with its Lepidodendriform or £norria*like markings. 

Locality : Damey, county of Donegal, on the sea-shore. 

Oeol. Horizon : Same as last. 

Plate F.— 

a. Cast of a portion of the leaf or bark of an unknown fossil plant.. 

h, Cyelostigma {Lepidodendron) Qriffithii showing the dichoto- 
mous branching and peculiar arrangement of the leaf-scars*. 

e. Another specimen of ditto. 
Locality and GeoL Horizon : Same as last. 
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REGULATIONS . 



OF THE 



GEOLOGICAL SOCIETY OF DUBLIN* 



I. OBJECTS. 

The Geological Society of DiibUn is ih^tituted f6r th^ pmfpoSe ot 
investigating the' rtrinetal structure of the eitth, and mow parti- 
cularfy of Iceland. 

II. CONSTITUTION. 

1. The Society consists of Ordinary Members^, Honorary M€^m- 
bersy Corresponding^ Meftibers, und Asscteiate Menibers. 

2. Thd Oncers e^all b^ chosen: froni among ttie' O^dinttxy M&tA* 
bets ; and dhall coitsi^t 6f a Pr^dont, fit6 Vice^PfertdeHtiS^ fw^ir 
Secretaries, and two Itr^esnt^ts. 

Sf. These, ^ithfifteenofhef Otdinary Members, dhftftco^ti^te 
the Cdulidl. 

4. Tbe Qfficetsr and 6ther Memrbelrs' 6f the Council for eaefe 
year shjill be elected at the Annua! General Meeting of the Society, 
in Pebruaiy. 

5* In case any Officf6r or Member of the Council restgns, or die^, 
the Council may, if they think necessary, appoint some^ one id 
supply his place for the remainder of the year. 



III. ADMISSION OF MBMBBBS. 

1. Gentlemen are admitted as Ordinary Members by vote of 
the Society y on being duly proposed and seconded. 

2. The sum to be paid by each Member on admission, includ- 
ing his first year*s subscription, shall be, at his option, £2, or £5. 

3. If an admission fee of £2 be paid, the annual subscription is 
£1 ; and if an admission fee of £5 be paid, the annual subscription 
is 10s. In each case the subscription becomes due on Ist Ja- 
nuary, and shall be paid in advance. 

4. Any annual Member who shall not pay such subscription 
within two calendar months after the 1st of January, or within 
such further time as the Council shall allow, shall cease to be a 
Member. 

5. Any Member may compound for his Annual Subscription, 
by paying to the Treasurers the sum of £10. 

6. Any Member who shall have paid an admission fee of£5 shall 
be at liberty, at any time, to compound for his annual subscription 
by payment of a further sum of £5. 

7. Any person not residing for more than 63 days in each year 
within twenty miles of Dublin, shall be a Member for life, or un- 
til he comes (o reside within the above distance, on paying to the 
Treasurers the sum of £5. 

8. Any non-resident life Member who shall reside within 
twenty miles of Dublin for more than 63 days in any one year, 
shall cease to be a Member, unless he shall either pay an additional 
composition of £5, or shall pay a subscription of 10s. for each year 
in which be shall so reside for more than 63 days. 

9. Members leaving the United Kingdom, and residing abroad, 
may within one year after their return resume their privileges, 
on payment of the current year's subscription, provided they were 
not in arrear at the time of their departure. 

10. Distinguished persons residing out of Ireland may be elected 
Honorary Members of the Society, without annual or other pay- 
ment, by a vote of the Society at any of its ordinary meetings, 
on the previous recommendation of the Council. 



11. Corresponding Members may be elected by the Society at 
large on the recommendation of Council. They shall not be liable 
to any subscription while they continue absent from the country 

12. Undergraduates of the University may be elected Associate 
Members, on being proposed and seconded in the usual manner. 
Such election shall only hold good for one year. Associates shall 
pay 5s,foreach year they shall continue Associates, but will be cre- 
dited with these payments, as against their admission fee, if they 
should afterwards become Ordinary Members. 

13. It shall be deemed sufficient service of any notice concern- 
ing the business of the Society, to put it into the Post Office, 
directed to the address of each Member, entered in the books of 
the Society. 

IV. OFFICERS. 

President 

1. The same person shall not be President for more than five 
years in succession. 

2. The President shall be Chairman of the Council, and of all 
meetings of the Society, when present. 

Vice-Presidents. 

1. Two, at least, of the Vice-Presidents shall go out at each 
election. 

2. The yice- Presidents shall in rotation, or otherwise, as they 
may agree amongst themselves, supply the place of the President, 
when he is absent. 

Secretaries. 

It shall be the duty of the Secretaries — 

1 • To attend the meetings of the Society and of the Council, 
and to see that minutes of the proceedings at each meeting are 
entered in a book to be kept for that purpose ; 

2. At each meeting, to read aloud the minutes of the preceding 
meeting ; 

3. A-t the ordinary meetings, to announce the presents and do- 
nations made to the Society since their last meeting, and to read^ 



alouil Buch original or other letters aad paperi ae the Council shall 

direct ; 

4. To conduct the eorrespondenoe of the fiooiety ; 

5« To edit any publications of the Society ; 

6^ To prepare a report of the proceediiigs of the Society dur* 
ing each year, to be read at the Annual General Meeting, 

It shall be the duty of the Treasurers — 

1. To collect and receive for the Society all donations and sub- 
fK^riptions, and enter them in a book ; 

2. To furnish an account to the Society, at the Annual General 
Meeting, of the receipts and expenditure of the preceding year ; 

3. To report the state of the accounts, when called upon by 
the Council. 

4. No money shall be pf^id by the Treasurers, except upon the 
order of the Council, signed by the Chairman, at a meeting at 
which at Icfust five Members have been present. 

V. COUNCIL. 

1. Three Members, at least, of the Council must go out at each 

Skic^tipp* 

2. Five Members, including the Chairman, shall be a qupruna* 
9r Xhe Council phaU jo^^et on the firpt and third Wi^dnesd^y of 

§^pb 9?Pipn^h. One of the l^cretarie^t with any two pther Jj^m^ 
bers of Council, shall have the power of convening a Meeting gf 
Council at any time. 

^ 4. The Chair of the Council shall be taken in the same man- 
ner as that of the Ordinary Meetings. 

5. A Member wishing that any of the Regulations of the So- 
ciety should be altered or added to, must, in the first instance, 
submit the proposed alterations or addition in writing to the Ooun- 
•il. If they approve of it, he may submit it to the Society for 
discussion at each of the two next meetings. If it is disapproved 
of by the Council, he may then submit it to the Society at the 



Meeting of April or Noveml^er, provided it is signed by himself 
and at least ten other Members. On being moved by him or any 
of these, it may be discussed at caeh of the two next Meetings. It 
may in either Q9^e be put to the vote at the la.9t of 3ucb Meetings, 
but not sooner ; wd if approved of by such votei it shall form 
part of the laws of the Society, but not otherwise. 



VI. 



It shall be the duty of th^ Council — 

1. To superintend all the affairs of the Society, and to arrange 
the times and terms of admission of Visitors to the Library, 

2. To arrange the business to be brought forward at the Ordi- 
nary Meetings, and at the Annual General Meetings. 

3. To Belept from the Pap^r^ and Letters communicated to the 
Society those whiph appear to thjQm of suiGcient interest to be read 
to the Society, or to be published. 

4. To make regulations as to the manner and cost of Publica- 
tion and lilustratioQ. 

5. To carry into effect, as far as in their power, the various 
regulation^ of the Society. 

6. To recommend to the Society the persons whom they think 
fit to be th^ Officers and Council for each ensuing year. 

7. To appoint Salaried Officers, Clerks, or Servants of the 
Society. 

8. The Council may exchange, or otherwise dispose of, dupli- 
cate books, maps, or specin^ens belonging to the Society, as they 
may deem advantageous tp the Society. 

All the property of the Society to be vested in the Council for 
the tin^e being, who ^hall take care to keep accurate inventories 
and catalogues thereof, which they shall deliver to the succeed- 
ing Council, with the property mentioned therein. 

9. The Council may authorise the lending of book3, maps, 
drawings, and specimens, to any of the Members, under such re- 
gulations and conditiona a9 th«y may think expedient. 

10. All questions at the Meetings of the Council to be decided 
by a majority of votes, the Chairman having a casting vote, in ad- 
dition to his ordinary vote. 



VI. MEETINGS. 

Ordinary Meetings. 

I. The Society shall meet on the second Wednesday in each 
month, from November to June, inclusive, and on such other days 
as the Council may appoint. 

II. At the Ordinary Meetings the order of business shall be as 
follows — 

1. The Minutes of the preceding Meeting shall be read aloud 
by the Secretary, and be submitted to the Meeting for confirmation. 

2. The Donations made to the Society shall be announced and 
exhibited. 

3. New Members shall be proposed and balloted for. 

4. Geological communications shall be announced and read. 

5. The Members present shall then be invited by the Chair- 
man to deliver aloud from their places their opinions on the com- 
munications which have been read, and on the specimens and 
drawings which have been exhibited at that Meeting. 

6. When the other business has ended, the Society shall pro- 
ceed to consider any measures which may be regularly brought 
forward. 

HI. The President, or in his absence one of the Vice-Presi- 
dents or Treasurers, shall be Chairman of the Meeting ; and if these 
shall be absent, the Members present shall appoint some other 
Member of the Council to preside. 

IV. All the questions shall be decided by the majority of votes. 

V. Where the votes are equal, the Chairman shall have a cast- 
ing vote, but he shall not have a previous vote as a Member. 

VI. Any Ordinary Member shall have the privilege of intro- 
ducing a stranger to the Ordinary or Annual General Meeting> 
subject to such regulations as the Council may from time to time 
think advisable. 

ANNUAL GENERAL MEETING. 

1. The Annual General Meeting of the Society shall be held 



on the second Wednesday in February in each year, for the pur- 
pose of electing the Council and Officers for the ensuing year, and 
hearing the annual report of the Council to the Society. 

2. A printed Balloting List shall be prepared before the day 
of the Annual Meeting, containing ihe names of such persons as 
the Council shall recommend to be elected Council and Officers 
for the ensuing year. 

3. The Secretaries shall deliver one of such lists to each Mem- 
ber who wishes to ballot on the day of the Meeting. 

4. The Chair to be taken at half-past eight o'Clock p. h. 

5. A Balloting glass shall be then placed on the table, and re? 
main there for one hour, when the ballot shall close. 

6. A Member wishing to remove any person from the list may 
strike out his name, and write in its place the name of the person 
whom he wishes to be elected. 

7. The list shall be thrown into the glass by each Member who 
votes. 

8. The Chairman shall appoint two Scrutineers, whose duty 
it shall be to superintend the ballot, and see that none but Members 
ballot, that no Member ballots more than once, or puts more than 
one list into the Glass. 

9. At the expiration of the above hour, when the ballot has 
closed, one of the Scrutineers shall read the several lists aloud, 
whilst the other shall put a mark against each name as often as it 
is repe^ated. 

10. The two Scrutineers shall thencountthenumber of marks 
affixed to each name ; and those who have the greatest number of 
marks shall be elected as they stand in the list, provided that 
amongst these there be at least three new Members of Council, 
and two new Vice-Presidents. 

11. But if amongst these there be not at least three new Mem- 
bers of Council, and two new Vice-Presidents, those proposed 
Members of Council or Vice-Presidents who have the least num- 
ber of marks respectively shall be rejected, until two Vice-Pre- 
sidents and three Members of Council are excluded ; and their 
places shall be supplied by those who have the next greatest num- 
ber of marks, respectively. 
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12. If two or more nMnes hare aq equal namber of marks, the 
order of pveferenee thall be deeided by lot. 

13. When the Scrutineers bate reported those who nie ekeiedi 
the Chairman shall dedare the names to the Meeting* 

14. Before the commenoement of the ballot, the Ohairman thM 
read aloud the preceding regulations. 

15. While the ballot is in progress, the Anmial Report riiall be 
read aloud by one of the Secretaries ; and any Member mfty pro- 
pose any question to the Secretaries respecting the matters con* 
tained in such Beporty and make sndi obsevrotiottff upon the 
affiurs of the Society as he may think fit. 

VII. PAPERS. 

1. All Papers sent to the Society are to be considered as its 
property forthwith. 

2. No Paper shall be read at the Meetings of the Soeiety un- 
til the Secretaries shall have apprised the Author of this reguU' 
tion, in case he shall not be a member of the Society. 

3. If any Author shall request that his Paper may not be pub^ 
Hshed in the Journal of the Society, or otherwise^ sook request 
shall be complied with. 
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I. — On the Occukrekce of Nickeufeeotts Magnetic Pybites fsok 
Ttebnakill, neae Mattm, Countt of Galwat. By the Kev. Samuel 
Hatjghton, F. E. S., President. 

[Bead June 18, I860.] 

The royalties of the estate of the Provost of Trinity College in the county 
of Galway having been leased to Mr. Hodson, of well-known mining ce- 
lebrity in the county of Wicklow, this gentleman has proceeded to develop 
the resources of this part of the county of Gttlway with his accustomed 
skill and success. 8ix lodes have already rewarded his enterprise, 
viz.: — 

1. Main lode : 20 ft. wide, containing sulphur and a little copper ore. 

2. mrth lode : 12 ft. wide. 

3. Cross lode : in places seen 20 ft. wide, containing sulphur, copper, 
and particles of lead ore. 

4. East and west lode : 30 ft. wide, containing a little sulphur ore. 

5. South lode : 20 ft. wide, with a most beautiful appearance of sul- 
phur and copper ore. 

6. Iron lode : seen at sur&ce 30 fins. wide. 

The sulphur ore firom these lodes was careftilly examined by Mr. 
M'DoweU and myself, in October last and in May, with the following 
results : — 

^ Fint Analjfais, 

Chlorite, 0-25 

Iron, 60-41 

Copper, 0-21 

Nickel, 0-07 

Sulphur (diff.), 3906 

100-00 
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Second AnalyiU. 

Chlorite and Quartz, 11*85 

Iron, 52-44 

Sulphur, 35*70 



99-99 



From these analyses, it is evident that the ore is magnetic pyrites, 
containing traces, though unquesticxiably genuine, of copper and nickel ; 
which latter yaluable metal, it is to be hoped, will occur in greater 
quantity as the mining operations descend. From the two analyses, it 
appears that the proportion of atoms of iron and sulphur are : — 





Ist Analysis. 


Sod Analysis. 


Iron, 

Snlphor, .... 


2-16 
2-44 


7 
8 


1-87 
2-28 


6 

7 



These are proportions commonly recorded for this mineral. I be- 
lieve myself that the mineral is probably a protosulphuret of iron, with 
a slight mechanical admixture of iron pyrites. 

The lode containing the magnetic pyrites bears N. 76* W. by com-' 
pass, and, if prolonged, would pass probably into the townland of Bar- 
rowgarriff, the minerals from which have been reported on by Dr. 
Apjohn. 

The true bearing of this lode is W. 12* 8. The veinstone is quartz 
and chlorite, so well known to Cornish miners as " Peach." 

Another of the lodes, known as the Iron Lode, bears N. 65" E. by com- 
pass, or K. 39° E. (true), and contains large masses of red massive garnet, 
similar to that found in lodes at Botallack, in West Cornwall, and brown 
iron ore, the veinstone being, as before, quartz and chlorite ; it is be- 
tween 20 and 30 yds. wide. 



II. — On Two Associated Minerais feom Eoss Hill, neak Mauk, Co. 
Galwat. By James Apjohn, M. D., Professor of Chemistry and Mi- 
neralogy in the University of Dublin. 

[Read December 12, I860.] 

In January, 1859, I received from Alexander Dickson, Esq., agent to 
Lord Leitrim, a box of rocks and minerals, and was requested^y him 
to make such experiments upon them as would enable me to report upon 
the commercial value of each, and the mineral character of the district 
in which they were found. The specimens were collected by Mr. Dick- 
son upon the townlands of Cleggan and Carrowgariffe, part of the Eoss- 
hill estate, situate in the mountain district of Connemara, lying between 
Lough Mask and Lough Corrib. The metallic minerals were few in 
number, and of a common kind, consisting of galena, the ordinary ore of 
lead, and of two compounds of sulphur and iron. One of these, which 
occurred in minute crystals, disseminated through quartz, was the well- 
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known iron pyrites ; the other was massiye, slightly magnetic, and had 
adhering to, and dispersed through it, a green substance, resembling 
chlorite, and which, upon a qualitatiye examination, was found to be a 
silicate of the protoxide of iron. 

Of the earthy minerals, there was but one having any claim to no- 
velty, and it is to this that I venture to solicit the attention of this So- 
ciety for a few moments. 

This substance, which Mr. Dickson informed me was very abundant 
on Cleggatn, had a curved, foliated structure, the laminsB of which it was 
composed not being parallel in masses of any size, but intersecting at 
Tarious angles. Its colour was white, with occasionally a tinge of yel- 
lowish-green ; its lustre pearly, and in very thin laminsB it was sub- 
translucent ; its hardness was somewhat over 2, or a little higher than 
gypsum. 

Before the blow-pipe it was nearly infiisible, and it had the specific 
gravity of 2*802. Submitted to a careful analysis, it was found to have 
the following composition : — 

SHex, 46-42 . . 102 . . 4 

Alumina, 37-921 ^.^^ g 

Peroxide of iron, . . . 0-46 J * * 

Lime, 0-67 

Magnesia, 0-17 J^ . . 0*26 . . 1 

Potash, 9-63 

Soda, 1-54 

Water, 440 . . 048 . . 2 
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Upon discussing these results in the usual manner, they are found to 
conduct to the empirical formula 

4Si08 + SB^O^ + KO + 2H0, 

BjOa representing the alumina and peroxide of iron, and EO the com- 
bined amount of the alkalies and alkaline earths. Prom this it is easy 
to deduce the rational formula 

RO, SiOa + 3(E^03, SiOa) + 2H0 ; 

or, should we wish to avoid any hypothesis as to the manner in which 
the proximate constituents are arranged, we can write it 

(jijy3R0 + T^R,03)|Si03. 

This latter method of representing in symbols the constitution of a mi- 
neral is becoming popular with mineralogists, as it takes cognizance of 
a fact, now pretty well estabHshed, viz., that protoxides and sesqui- 
oxides may replace each other ; and also exhibits, by means of the coef- 
ficient attached to the silicic acid, the ratio between the amount of oxygen 
in the latter and in the basic oxides. 

"When I had completed this analysis, I was under the impression that 
I had fallen on a new and interesting mineral, having some general re- 
semblance to talc, but differing from it in important particulars, being 
a little harder, and having a totally different composition, — containing. 
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for example, bnt a mere tzace of magnesiay the sole basio constitaeiit of 
true talc, bnt, mstead thereof, about 88 per cent, of alumina, and oyer 
11 per cent of mixed soda and potaah. Before, however, announcing it 
as new, it became necessary to look into the books; and, having done so, 
I find mention made of several minerals which have some resemblance to 
that under consideration. A few of these minerals have been noticed by 
Thomson and Dana; but the most complete list of them occurs in the 
recent interesting volume, by Gregg and Lettsom, on the Mineralogy of 
Oreat Britain and Ireland!. The subjoined Table includes these different 
minerals, and, in addition, the Damourite of Delesse, a mineral found in 
Brittany, associated with Kyanite. The name of each mineral, its lo- 
cality, and the name of the chemist by whom its analysis was made, is 
also given : — 

Table I. 



Silex, 

Alandiia, . . . 
Peroxide of Iron, 
Protoxide of Iron, 
Protoxide of Man 

ganese,. 
Lime, . . 
Magnena, 
Potash, . 
Soda, . . 
Water, , 






44*56 
83-80 



7-70 

2*26 
1*30 
8-80 



6-25 



99-16 



|6d 



46-00 
35-20 



2-88 

8*94 
9-61 



2-00 






45*15 
40-11 



2-43 



4-17 
1*90 



4-25 



99-68 98-01 









47-79 
32*61 



6 17 



1-60 



9*28 
4-00 



100-40 



43-47 

81*42 

4*79 



1*88 
1-13 
10-71 
1-44 
5-43 



99-77 



f^ 



5S 



46*23 

83-08 

8*48 



2-10 
8-87 
1*46 
4*12 



99*88 




46*50 

33-91 

2-69 

-82 

•81 



•90 
7-32 
2*70 
4-63 



m 



45-22 
37-87 

• • 

trace 
trace 



11-20 
5-25 



99-78 



99 64 



Betbre comparing these minerals with each other, and with that from 
Connemara, it was desirable to calculate the empirical formula of each. 
This has been done, and the results are here subjoined : — 

Table II. 

Talcite, Wicklow (Tennant), . . GSiO, + ^IMz •*• 8E0 + 4H:0, 

Talcite, Wicklow (Short), . . . SSiOa + 8E2O3 + 2E0 + HO. 

Gilbertite, ComwaU (Lehunt), . . GSiOg + 6E2O3 + 2R0 + 3H0. 

Gilbertite, Cornwall (Thomson), . lOSiOa + BRaOs + ^BO + 4H0. 

Speckled Mica, Three-Bock Moun- 
tain (Haughton), 3Si08 + 2R,03+ R0 + 2H0. 

Margarodite, St. Etienne (Delesse), SSiO, + 2E3O8 -f EO + 1-3HO. 

Margarodite, Connecticut (Brush 
and Smith), 3Si03 + 2Ej08+ E0 + 1-6HO. 

Damourite, Brittany (Delesse), . 4SiO, + 3Ea03 + EO + 220, 

Mineral from Connemara (Apjohn), 4Si08 + SEaOs + EO + 2H0. 
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The preceding Table may be also thus written :^- 

Table III. 

Talcite (Tennant), (J-3 RO + JEaOj) f SiO, + 4H0. 

Talcite (Short), (T^SRO + ^E^OOHSiOs+HO. 

Gilbertite (Lehnnt), (^3R0 + |f B^Os) |f SiOa + 3H0. 

GHbertite (Thomson), ... (/y3E0 + l^B^oJ) f^SiOa + 4H:0. 

SpecHed Mica (Haughton), . . ( f 3 EO + f EjOa) f SiO, + 1 '3BD. 

Margarodite (Belesse), . . . Do. do. 

Margarodite (Smith and Brush), . Do. do. 

Caeggan Mineral (ApjohQ), . . (^3E0 + ^EjO,) f SiO, + 2H0. 

Bamoiirite (Delesse), .... Do. do. 

Of these different minerals, the only one which has exactly the same 
composition with mine is the Damourite of Delesse. The analysis is 
given in Dnfresnoy's Mineralogy ; and upon examining it, I find it yields 
precisely the same formula as that at which I have arrived for the mi- 
neral from Cleggan. I may add that it has the same specific gravity 
(2*792), the same degree of hardness, the same colour and lustre, and 
behaves before the blow-pipe in a similar manner. In fact, I cannot 
entertain any doubt that they are both specimens of the same species. 

The Wicklow Talcites, analysed by Short and Tennant, are quite 
distinct from my mineral, their formulse being different, and the fixed 
alkalies being absent &om them. The same may be said of the Cornish 
Gilbertites; only one of these (that analysed by Thomson) includes an 
alkali, and this is altogether soda. The Margarodites of Haughton, 
Delesse, and Brush, appear to be identical minerals ; but, although in- 
cluding the alkalies in considerable quantity, their formuhe are so dif- 
ferent from that of the Cleggan mineral, and from Damourite, that the two 
latter cannot be confounded with them. Their physical characters also 
are, I believe, materially different from Damourite. This is certainly 
true of the mineral analysed by our Chairman, — a specimen of the 
speckled mica of the Three-Eock Moimtain, — ^but which Gregg and 
Lettsom have most unjustifiably denominated Talcite. 

And here it wiU be proper to observe, that our able and indefatigable 
President, in his valuable Kotes on Irish Mines, has given the analysis 
of a pale-green steatitic substance, which he describes as often occurring 
in the mineral lodes of Wicklow, and the granite which they traverse. 
This mineral might certainly be called a Talcite, from its resemblance to 
some varieties of Talc. It is also similar in appearance to Damourite ; 
but differs from it somewhat in composition, — ^not, however, to such a de- 
gree as to render it impossible that they should be the same mineral. 
The close analogy between the two minerals will be best seen by writing 
the formula of each upon the hypothesis which assumes that a protoxide 
and a sesquioxide can replace each other in quantities which include the 
same amount of oxygen. Written on this plan, the pale-green steatitic 
mineral of Professor Haughton, and the miueral from Connemara, will be 
represented as follows : — 
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Mineral from Connemaray . . (^3E0 + -^B208) f SiOs- 
Pale -green steatitic mineral, . (^3E0 + ^B,Os) fSiO,. 

The discrepancy between these formulsB is certainly small, and I 
incline to the opinion that the minerals to which they refer will ulti- 
mately proye to be the same ; or, in other words, that Professor Haugh- 
ton has preceded me in detecting the Damonrite in Ireland. The loca- 
lity of Cleggan, in Conncmara, will stiU be distinguished by containing 
this mineral in large masses, spread over an extensiye district, and not 
merely as a thin, superficial coating on granitic rocks, the form in which 
it has been found in "Wicklow, 

The Damourite of Delesse was, as has been already mentioned, found 
associated with numerous crystals of Kyanite. I have now to state that 
the Damourite of Connemara has imbedded in it numerous prismatic 
nodules, more or less rounded, of a mineral having the same composition 
as Kyanite, and well known under the name of Andalusite. In thin splin- 
ters, it has something of a flesh-red colour ; is subtranslucent, and infa- 
sible before the blow-pipe. The crystalline form could seldom be deduced 
from an examination of the nodules ; bat in one or twa specimens the 
outline of the right rhombic prism could be traced without difficulty. 
The specific gravity, taken with great care, was 2*9952, a number which 
may be considered as identical with 3, the latter being that usually given 
in systematic works as representing the density of Andalusite. This 
coincidence in physical characters is so complete, that it seemed almost 
superfluous to submit the imbedded nodules to analysis. For fear, how- 
ever, of any mistake, this precaution was taken; and it was found that 
the experimental results corresponded sufficiently well with the formula 
3 A1203, 2SiOs, which is known to represent the composition of most va- 
rieties of Andalusite. l^othing more, I may observe, than an approxi- 
mation to the truth could be expected; for the nodules were so coated on 
the surfjBK^e, and penetrated throughout with flakes of the Damourite, that 
it was found impossible to obtain for experimental purposes specimens of 
perfect purity. 



III. — Lettsb fbou Mb. Thoxas Stanley ok the Fattlts soioetimes 

TOxnn> usf the Dbift Geavbl of Ibslaiti). 

[Read June 18, I860.] 

TuUamore, June 8, 1860. 

Sib, — I beg to inform you that I had been occasionally upon the line 
of rail which runs from this town to Athlone during the time of its con- 
struction ; and, while I amused myself with the gossip of holiday folks, 
who used to be loitering about, and all agape at the gashes in the green- 
hill sides, and other objects of wonder, I was not inattentive to the 
geological features which were presented; and drift phenomena — an old 
hobby of mine — could not possibly be forgotten. All the cuttings of the 
way were in drift deposits. Four great esker ridges were opened ; one 



M'DOWELL — COAL-riELBS IN QXTEEn's COUNTY. 7 

of these, which runs beside Clara, when in section, exhibited sands and 
gravels stratified in a very beautiM manner. While I was testing the 
stratification of this esker, I was greatly surprised to find the whole mass 
broken through with faults. The strata from the surface to the lowest 
sinkings were cut by peipendicular fractures ; some of which were close 
by each other, and some were a few yards apart ; and the eleyations and 
depressions varied from two or three inches to as many feet. The direc- 
tion of the break was parallel to the range of the hill. Being aware that 
there was another sinking in a similar pile near the Terminus in Ath- 
lone, I took the earliest opportunity to see it. I found the disturbance 
greater here than at Clara, the breaks being closer to each other, and 
more complicated. And here, while Vesting amongst these sands, at the 
end of a toilsome journey, the reward and chief object of which were 
lying open like a great book before me, I was not a little amused with 
iJie geology of three of Athlone's burghers. Peacock, calling to Peacock, 
— awhile I escaped being run over by them, — ^Why is it that these sands 
are always found without stones ? And Peacock responding, "Why, Pea- 
cock, it is because no stones are ever found in them. The disturbance 
evidently increases with the distance fix)m Tullamore. There are not 
many breaks in strata in the neighbourhood of this town. This is pro- 
bably part of an extensive disturbance which is known to have occurred 
in the drift. In some papers, which were addressed to your Society, I 
noticed the almost demonstrable fact of an ebb interval of some centimes 
occurring between two drifts, or overflow periods; and it is probable 
that our disturbance took place in this interval Though the faults are 
continued upwards to the surface, they do not break the smooth outUne 
of hill ; and patches which have not known cultivation should retain a 
ridge and farrow, if there had not been a levelling agent. It is certain 
that overflows succeeded the disturbance, which removed the inequali- 
ties I noticed in clay deposits overlying the faults in some instances. 

I am your obedient servant, 

Thoicas Stanley. 

Profetior Haughion, Trinity College^ Dublin. 



IV. — On the Wolphill and MonxTBEAan Coal-fxelds, Qtteen's County. 
By Geo. M'Dowell, Fellow of Trinity College, Dublin. [Plate I.] 

[Read June 18, I860.] 

The "Wolfhill, Mullaghmore, and Modubeagh Collieries lie in the north- 
eastern part of the Leinster Coal-field, a few miles beyond Ballylinan, on 
the road from Athy to Castlecomer. They have been hitherto worked 
as separate mines, and in a most unminerlike and unprofitable way. 

So long ago as 1814, Sir Richard Griffith, in his Report on this dis- 
trict, says of the "Wolfhill Colliery, that it is unwateredby a level which 
has been driven into the hill at a considerable expense ; but the field of 
coal commanded by it is trifling ; while the Ballylehane coal has only 
been worked where it was shallow ; and the deep part remains un- 
touched. As the coal-bed which occurs in these fields is the same. 
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being tlie fint slate-coal of Sir E. Griffith, and as there is nothing to 
prevent the joint working of them all on a uniform plan, I thought it 
might be interesting to those meqibers of the Geological Sodeiy who 
take an interest in mining matters to have a short account laid before 
them of these collieries, and of the plan on which it is now proposed to 
work them on a joint system. 

The coal-bed which occurs in them has been traced by Sir B. Grif- 
fith on the east side of the Leinster Coal-field fiom Wolfhill ; on the 
north, by Ballylehane, Corgee, Fonlitean, and Bushes, to Gourlean and 
Clogrenan on l^e south. The eastern outcrop of this bed of coal, in the 
part of the Leinster Field under consideration, is shown on the map by 
the pits at Mullaghmore, Trial Fit, Hanlon'9 Pit, and Tully's Pit ; and 
the coal is probably separated £rom the Glen Colliery, to the south, by 
a series of cross ^uLts or hitches running east and west. The 'Wolfhill 
Colliery is separated from that of Mullaghmore, Modubeagh, and Bally- 
lehane by a north and south &.ult, with a downthrow to the east of 
probably 90 or 100 yards. This fault divides the whole coal-field into 
an eastern and western division, which will be worked by distinct pits. 
The dip in both is to the south-west, but less in Wolfhill than in Mo- 
dubeagh, being about 1 in 13 in Wolfhill, and as much as 1 in 7 in 
Modubeagh. 

The unwrought portion of the coal in the two fields is shown on the 
map by the dotted area, which it is now intended to work by a sys- 
tematic course of mining operations devoted to the extraction of the en- 
tire coal of both the eastern and western divisions of the district. 

The good coal of the seam is from eighteen to twenty inches thick. 
It bums easily, and is very free from sulphur. It rests upon a bed of 
fire-clay of good quality, varying from two to three feet thick. This 
contains Stigmariae, converted into iron pyrites, but still retaining on 
their surface the characteristic pittings of tlie tree of which they formed 
the root. The fire-clay, no doubt, was the soil in which the coal-plants 
grew. The roof of the coal is dark fissile shale, and abounds with va- 
rious forms of Lepidodendrons. 

The coal-field which I have thus brought before the notice of the 
Society, in a country abounding in coal, would, probably, be of little value 
from tike thinness of the seam ; but in a country Hke Ireland, where fdel 
is scarce, and, consequently, of high price, it is well worth while to di- 
rect attention to mineral resources, which, although not great, may, ne- 
vertheless, be made to yield a profitable return to capital expended with 
skill and economy. 



Y. — Geological Description of the Disteict extendhstopbom Dukoab- 
VAN TO Anitestown, Cotjntt OF Wateepobd. Br W. B. Bbownbigo, 
S. T. C. D., and Theodoee Cooke, C. E. [Plate II.] 

[Bead May 9, I860.] 

The section which we have the pleasure of laying befi)re the Society, 
commences on the crest of the hills of which Helvick Head is the termi- 
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notion, and whi<^ separates the district around Bungaryan from the Yale 
of the Blackwater. - 

This section runs nearly east and west^ its total length being 
twenty miles ; but lite line over which our observations extended, prinr 
dpally along the coasts is seventy miles. 

• Our examination ranges over a very barren kind of country, which 
is formed of a wide Carboniferous baon, reclining in and flanked m 
both sides by a similar basin of sandstone, succeeded by Silurian and 
alternating Igneous rocks, which extend eastward as far as Tramore, 
the ground rising gradually &om Dungarvan, and the coast being very 
bold, rocky, and storm-shattered. 

We do not know if the idea is original ; but wehave represented the 
geological features of the coast by supposing two planes at right angles 
to each other, — one vertical through Ime of section, while the other is 
horizontal, and forms a continuation of the sea-level; and then, ideally, 
removing the mass of earth so cut away, thus exposing to one view the 
dip, strike, and planes of bedding, with the undulations of the hills, and 
contour of the coast (vide Plate II.), On the representation of this com- 
pound section, there is an interval left blank along the line of intersection 
of the planes, on which we have recorded our principal observations of 
strike and cofrected dip, which will appear by simply laying out the 
flection on the level. 

Commencing with the Old Bed Sandstone, we searched particularly 
for any traces of plants, with reference to Sir K. Griffith's Carbonife- 
rous base line ; but they do not seem to occur in this locality. The 
stratification is formed of fine-grained purplish Sandstone shale, alter? 
nating with micaceous sandstone, often containing ferruginous amygda- 
loidal cavities. The sandstone is contorted at this point, forming a dis? 
tinct anticlinal axis. 

The shales and sandstones become lighter in colour as we ascend the 
series towards the Yellow Sandstone^ which latter is often miach wear 
thered, and showing secondary lines of deposition. 

There is nothing worth recording in the Lower Limestone Shale 
which occurs next, and we pass to the more immediate neighbourhood 
of Dungarvan. 

Dungarvan has been lately brought into geological notice by its 
limestene caves, which are, in many respects, similar to those of 
Mitchelstown andMapstown, having their representatives in the moun- 
tain Limestone of Derbyshire, Devonshire, and Adelsberg. 

To illustrate the extent to which some of the caves of this formation 
in the South of Ireland stretch, we may mention that, at Nicholastown, 
^ cavern, similar to that at Dungarvan, occurs, two miles in length. In 
these caves at Dungarvan, great quantities of bones were lately found 
by Mr. E. Brennan, — ^consisting, according to Dr. Carte's identification, 
of those of the mammpth, bear, rein-deer, horse, hare, &c, Mr. Bren- 
nan's paper on the subject was published last year in the Journal of the 
Boyal Dublin Society Dr. Carte has kindly permitted us to see these 
remainB, now deposited in the Museum of the Royal Dublin Society, 

JOimK. GEOL. SOC. DUB. — VOL. IX. C 



10 JOUSVAI. OF THE GEOLOGICAL SOdXTT OF VVBUM, 

and states that he has not been able to observe traces of gnawing upon 
any of them, which seems to support the view of the absence of preida* 
tory agency as a means of transport, in this instance at least We were 
not fortonate enough, during the short period we spent in the localily, 
to find -any similar remains ; but we observed some of the usual fossUs 
of the Lower Carboniferous Limestone, both here and further on along 
the coast at Bayview, of which the following were the principal : — 

rEuomphalus pentangulatus. 
1 Froducta Bcotica. 
I Lima levigata. 
t^Cardiomorpha oblonga. 

'Actinocrinus triacontadactylus. 

Cyathocrinus pinnatus. 

Gyathophyllum crenulare. 

Lithodendron. 

Amplexus coralloides. 
^Fenestella. 

We also observed a nodular structure frequently occurring through- 
out this limestone ; and the texture of the stcdactites, dripping from the 
roofs of these caves, is remarkably clear, hard, and crystalline. 

At Shandon and Bayview, the limestone is of a very light colour, 
and produces tolerably good lime, though not nearly equal to that of 
Carlow, Kildare, and other parts of Leinster. 

At Bayview, we found conglomerate formed of limestone pebbles, of 
considerable size ; the rock also varying much in hardness and texture. 
We obtained several specimens of remarkably contorted encrinites : from 
the appearances observable in some of them, they seem as if motion had 
occurred with xmequal sliding paraUel to the planes of bedding, causing 
the once circular and perpen^cular, but now elliptical, sections of the 
encrinite stems to lie in planes inclined to those of bedding at acute 
angles. 

It might be interesting to examine these examples in connexion with 
our President's rules for distortion of fossils, published in a former 
number of our Proceedings. 

We again come on the Lower Limestone Shale at Ballynacourty> 
where the number of encrinites is positively infinite. The *ock is 
simply one mass of encrinites, cemented together by soft shale. 

We also found here specimens of the Plmrorhynchus alaformisy much 
compressed. Near Clonea GasUe, at the junction of the limestone and 
shale, we noticed what seemed at first to be dark-coloured rocks, in & 
small stream which cuts its way to the 6ea through the fine sand which, 
to a small extent, covers this part of the coast ; but, to our surprise, these 
turned out to be turf, principally formed of debris of pine and oak- 
forests of a former age ; it was in the pine of this submerged turf-bog 
that Dr: Farran foimd the Teredo Nbrvegiea, an accoiint of which he 
published some few years since in the Journal of the Natural History So- 
ciety of Dublin. 
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On passing Clonea, the shoie is strewed with debris of sandstone and 
shale in boulders, with coarse gravel, those of sandstone conglomerate 
often very large ; and the shale is here covered above the cliffs, with 
npwards of eighty feet of drift and clay. Presently, we again meet 
the red, puiple, and yeUow Sandstones ; and at this point data exist lor 
determining the whole thickness of the sandstones of the district, — ^it 
being, as it were, epitomized here in one compact wedge, which is inter- 
posed between the Carboniferous and Silurian series. 

Close to BaUjrvoyle Head, aboTC the River Tay, we observed faint 
marks, similar to those in the Old Bed Sandstone, before mentioned, 
which may have been plant-remains ; but they were too indistinct to en- 
able us to form a definite opinion as to the geological horizon in which 
they occur. It may be mentioned, that beds of sandstone shale and Yel- 
low Sandstone here alternate, and are ofben of a micaceous character. 

We next met rocks which, though apparently Igneous, presented 
appearances of stratification so decided, that they may possibly partake 
of Metamorphic character. Close to these, a dyke of greenstone pene- 
trates the Silurian, which here, as well as throughout the whole sec- 
tion, presents a series of synclinal axes, owing, no doubt, to the agency 
of the uptruding greenstone. 

Passing Stradbally at Blind Cove, we determined, by direct obser- 
vation, the greenstone cliffs to rise perpendicularly to the height of 300 
feet out of the sea; and in the Silurian slate following, we observed a 
considerable amount of chlorite. 

Still proceeding eastward in the Silurian, we observed a wedge of 
compact Silurian, apparently let in so as to form faults on both sides in 
the face of the cliff, which had evidently been much exposed to disinte- 
grating influences ; a vein of the same formation, strangely twisted, of 
a lighter or whitish-blue colour, appears to have been subsequently in- 
troduced, from the fact of the planes of lamination occup3ring an oblique 
position. 

In a direct line, and parallel to the coast, an elvan dyke here occurs, 
broken ett intervaLs, contedning copper, which, for the first time, is now 
met with. We also, in conjunction with the Silurian, found quartz and 
calcareous spar distinctly crystallized in one block. We may mention, 
in passing, ihat the greenstone rocks throughout the district have distinct 
plmies, similar to those of bedding. 

At Ballydowane Bay, curious conjunctions and faults occur between 
the Old Bed Sandstone and surrounding greenstone, as will appear by 
reference to a sketch which we attach. 

Between Einnamoe Head and Bunmahon Head we found a large 
piece of rock containing galena. We merely ihention the fact to call 
the attention of ^ture geologists in that neighbourhood to the circum- 
stance, as galena has not hitherto been found in the district, at least that 
We are aware of. 

In this locality we obtained good specimens of greenstone porphyry, 
the crystals being of red felspar ; as also specimens of siliceous felspathic 
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light-green porphyry. Nearer to Bonmahon, the Old Bed Sandstone 
again occurs ; and the peculiar appearance may be oocasionaUy observed, 
for which Professor Haughton, in his late paper on Cyclostigmaceae, has 
proposed the term tribolith ; but this structiure is much better deyeloped 
in ^e Kiltorkan beds than in those of Waterford. 

The deyastation which the sea and land springs are making on this 
coast must be seen to be appreciated. We can easily conceiye that, 
within a very short period (geologically speaking), Ireland stretched far 
south into the Atlantic Ocean ; and that its Old Bed Sandstone coast, 
now swept away, or only evidenced by detached masses, boulders, and 
shingle, along the shore, once extended, forming an unbroken range, 
from Helvick Head, in the county of Waterford, by Milford Haven, to 
the Bed Sandstones of Herefordshire. 

From £nockmahon, all along the cliffs, to Dunnabrattux Head, the 
devastating action of the sea is fast antiqoating the most recently con- 
structed maps of the coast line, — carrying away, from time to time, large 
masses of disjointed greenstone and Silurian rock, to mingle vnth the 
rolled and rounded debris of the Bed Sandstone, which everywhere strew 
the coast. 

We spent five hours, one day, very pleasantly, underground in the 
Tankardstown copp^-mines, through the kindness of the manager. Cap- 
tain Erancis Bennet; and specimens of the various kinds of gangue, ore, 
and elvan, which occur in them, we have laid on the table for the in- 
spection of the Society. 

We obtained very fine specimens of malleable copper, but only near 
the surface ; the sulphide appeariag in depth as we descended. In one 
instance, in the Bonmahon mine, the lode is interrupted by a band of 
Bed Sandstone; there also occur very distinct examples of reversed 
faults. 

In conclusion, we would suggest, that the great disturbing influences 
observable all through the section described in the present communication, 
as shown by the numerous synclinal and anticlinal axes, considered in 
connexion with the distortions of the Carboniferous fossils and the dykes 
mentioned as occurring in the Silurian district, may have arisen £x>m 
pressures along a fixed line of internal and probably igneous action ran- 
ning through Enockmahon, the Wicklow Mines, Isle of Man, Westmore- 
land, and Kirkcudbright, the active periods of which were successively 
recurring, some during the Silurian epoch, and coinciding with £• de 
Beaumont's second Fabeozoic system of disturbances ; another of those 
periods of activity may have been towards the latter end of the deposition 
of the Old Bed Sandstone ; while others, again, may have been during 
the Carboniferous period ; and we think that the tribolithic appearauce 
to which we before referred, may also tend to corroborate this theory, 
as being proof of sliding having taken place under circumstances of se- 
vere pressure affecting the mass of the Sandstone strata. 
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VI. — On some Additioks to the Yellow Saitdstone Eloea op Done- 
gal. By the Rev. Samtjel Haxtghton, F. R. S., President. 

[Bead December 12, I860.] 

Soke weeks ago, Mr. William flarte, Surveyor of the county of Donegal, 
having discovered some fossil plants at Damey, near Dimkineely, county 
of Donegal, forwarded theta to me for examination. On inspection, I 
recognised several of them as old Mends, and others illustrating new fea- 
tures in the structure of known fodsil plants of the Yellow Sandstone 
Period ; while one of them appeared to me so completely novels as to 
warrant me in bringing it under the notice of this Society. 

This fossil is evidently the cast of the mid-rib and lateral branches of 
a large leaf, and appears to be exogenous. Professor Harvey, however, 
considers it may be endogenous, and quotes, in illustration of this view, . 
the leaves of the Aroidese. 

It bears so striking a resetxiblBaLce to ^eJ)ietffophylium crassifmviutn 
of Lindley, that I do not hesitate to place it in that genus, and to give 
it the name Bietyophyllum Darmmae, from the Yellow Sandstone loca- 
lity in which il'was found. 

The other plants found by Mr. Harte bear a striking resemblance to 
the Leptdodendron Grtffithii, foimd at Kiltorcan by Dr. Carte, and de- 
scribed by A. Brongniart I believe, however, that this species and the 
so-called Knorrias of the south of Ireland and Germany ^e identical with 
the plants which I have elsewhere referred to the genus Cyclostigma. 

Another of the plants found by Mr. Harte is a Stigmaria, exhibiting 
the remarkable peculiarity of a central " core," or axis, which is itself 
marked with the leaf-scars, to which the term Knorria has been applied. 

DESCRIPTION OF THE PLATES. 

^LATE n. 

Dictyophyllum Damiense, — Cast of the mid-rib and lateral nerves of 
large fossil leaf, showing, apparently, exogenous reticulation. 

PLATE £. 

Stigmaria. — Showing the lateral rootlets and Cyclostigmatic mark- 
ings peculiar to the genus, with the minute dot in the centre of each, cor- 
responding to the bundle of woody fibres ; also exhibiting the central 
" core," with its Lepidodendriform, or Knorria-like markings. 

PLATS F. 

(a) Cast of a portion of the leaf or bark of an unknown fossil plant. 

(b) Cyclostigma (Lepidodendran) Griffithii (A. Brongniart), showing 

the dichotomous branching and peculiar arrangement of the 
leaf scars. 
{c) Another specimen of ditto. 
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YII. — A NEW PrsoevosTic Absakoement of the simple Minekals hi- 

THEBTO found IN IbELAND. By AqXTILLA SHTTHy M.D., M.B.I.A. 

[Read June 13, I860.] 

[The Pbbsident stated that Dr. Aqnilla Smith had entrusted to him 
his numerous notes on Irish Mineralogy, which in his (the President's) 
opinion were of the highest interest and yalne, both in a historical and in 
a scientific point of view. It was his intention to bring these notes from 
time to time before the Geological Society, and to add to them such con- 
tributions as his ownknowledge of Irish minerals enabled him. As a com- 
mencement, he introduced to their notice the following tabular classifica- 
tion of Irish Minerals, founded altogetherupontherrpyrognostic characters. 
It was quite unnecessary for him to comment on Dr. Smith's known 
skill in the use of the blowpipe, which he regarded as the most valuable 
instrument in the possession of the mineralogist He had himself, under 
Dr. A. Smith's instxuctions, attained to some skill in the use of this 
weapon, and felt much pleasure in bearing his testimony to the value 
and accuracy of the following classification.] 



" The merit of mineralogy seems to me to consist in presenting such criteria as may 



^_%_ • 



enable as to distinguish minerals in the shortest, easiest, and sorest manner.** 



KiBWAN, 1784. 



Class I.— FUSIBLE. 

Order I. — Combttstible. 

Div. I. — Combustible mth flame. 
Div. II. — Combustible without flame. 

Order II. — ^Incombustible. 

Div. I. — ^Fuse into a slag or bead.* 

A. With exfoliation, intumescence, or eflervescence.f 

a. Bead colourless or white. 

1. Anhydrous. 

2. Hydrous. 

b. Bead coloured. 

1. Form a slag or scoria. 

2. Form a perfect bead or globule. 



* The assay should be the size of a common pin*s head. 

t Decrepitation is not a permanent character, even in specimens of the same species, 
e. g. flaof spar and sulphate of barytes. 
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B. Without exfoliatdon, intmnescence, or effervescence. 

a. Bead colourless or white. 

1. Anhydrous 

2. Hy<kou8. 

h. Bead-coloured. 

1. ]Nfot metallic nor magnetic. 

2. Metallic or magnetic. 

Div. II ^Fuse on the edge, but do not form a bead. 

a. Fused portion colourless or white. 

1. Anhydrous. 

2. Hydrous. 

h. Fused portion coloured or black. 

1. Not magnetic. 

2. Magnetic. 

Class II INFUSIBLE. 

Order I. — ^Effebyesce with Acids oe with Bobax. 

Order 11. — Do not eitebyesce with Acids ob with Bobajl. 

Div. I. — ^Hardness under 6, or yield to the knife. 
Div. II Hardness above 6, resist the knife. 

APPEiroiX. 

Minerals not arranged. 

CLASS I. 

Obdeb I. 

I. Division. — Combrntilh with flame, 

1. Sulphur. Pale yellow colour, bums with a blue flame) and 
suffocating odour. 

2. Amber* Yellow, becomes electric by friction with a piece of silk 
or woollen cloth, and at^acts light bodies. 

3. BituminouLS Wood. Brownish black, bums with a weak flame. 

4. BituminouB Coal. Black, bums with a bright flame and much 
smoke. 

II. Division. — Combustible without flame, 

5. Gray Antimony. Heavy, melts first, and emits strong sulphurous 
odour. 

6. Anthracite. Light, colour black, bums slowly. 

7. Graphite. Grayish black, soils paper, bums very slowly. 
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Older II. — ^IVCOMBITSTIBLX. 

I. Binsion. — I\tse into a iUg or head, 

A. With exfoliation, intniiiescence, or effervesoeiice. 
a. Bead colourless or white. 

1. Anhydrous. 

8. Prehnite. Pale yeUowiah green, foses readily wifh borax. 

9. Scapolite. With borax it fdsea with effervescence until the assay 
is entirely dissolved. 

10. Spodumene. Contains lithia, and tinges the flame carmine red, 
when its proper flux or test is used. 

1 1 . Fearlstone. Occurs in globular concretions, and fuses with some 
difficulty. 

a. Hydrous. 

12. Selenite. Exfoliates or curls up ; yields to the nail. 
18. Stilbite. Ditto, ditto. 

14. Heulandite. Ditto, ditto, high pearly lustre. 

15. ApophylHte. Ditto, ditto, square prisms, or some with 
four-sided pyramids. 

16. Thompsonite. Ditto, ditto, in long radiating prisms. 

17. Skolezite. Ditto, ditto, ditto. 

18. Chabasie or Levyne. Intumesces much, does not gelatinize in 
warm nitric acid. 

19. Laumonite. G^elatiniees, in nitric acid. 

20. Mesole. Ditto, ditto^ in globules of a radiated 
structure. 

21. ChalUite. Ditto, ditto, amorphous, colour red- 
dish or yellow. 

22. EiUinite. Found only in granite at Eilliney, county of Dublin. 

IToTB. — Nos. 13 to 21, inclusive, are found only in trap rocks, and 
chiefly in the north of Ireland. 

5. Bead coloured. 

1. Form a slag or scoria. 

28. Epidote or Zoisite. Baikalite. 

24. Dark-green Tourmaline. 

a. Form a smooth bead. 

25. Idocrase. Hardness = 6*0. 

26. Talc. Soft, in thin laminsB, not elastic. 

27. Mountain Cork. Amorphous, yields to the nail. 
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Obdeb II. 
I. Diylsioii.-«*JFl»# mto a slag or bead, 

B. Without exfoliation, intumescence, or effervescence. 

a. Bead colourless or white. 

1. Anhydrous. 

28. Elnate of Lime. Furple colour, corrodes glass when heated 
with sulphuric acid, crystals cubic. 

29. Sulphate of Barytes. Heavy. 

30. Sulphate of Strontia. 

31. Phosphate of Lead. Forms a polygonal bead, and yields lead 
when fused with carbonate of soda. 

2. Hydrons. 

32. Gypsum or Yulpenite. Soft. 
83. Erinite. Soft. 

34. Hydrolite. 
85. Philipsite. 

36. Harmotome. In quadrangular prisms, farmiog madea. 

37. Natrolite or Lehuntite, Ibises dowly with borax. 

38. Mesotype. 

39. Antrimolite. 

40. Harringtonite. 

41. Analcime. 

Note. — Nos. 32 to 41, inclusive, are found in the trap districts, 
chiefly in the north of Ireland. Harmotome occurs on granite in the 
eounly of Wicklow. 

b. Bead coloured. 

I. !Nfot metallic nor magnetic. 

42. Essonite. Amorphous, bead translucent, greenish. 

43. Gbmet. CrystalHzed, bead black. 

44. Chlorite. Green, soft, granular, amorphous. 

45. Kirwanite. 

46. Actinolite. 

47. Hornblende. 

48. Augite. 

49. Lievrite^ 

50. Pitchstone. 

a. Metallic or magnetic. 

51. Gold. 

52. Copper. A malleable bead. 

53. Red Oxide of Copper, Tile Ore. Ditto. 

54. Black Oxide of Copper. Dittd. 

55. Green Carbonate. Effervesces with acid. 

56. Blue Carbonate. Ditto. 

57. Brittle Silver Ore. 
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58. Galena. 

59. Carbonate of Lead. Effervesces with acid. 

The "Nob. 51 to 59 yield a malleable bead. 

60. Yitreons Copper. 

61. Purple Copper. 

62. Fahl Ore. 

63. Copper Pyrites. 

64. Sulphuret of ]NfickeL In delicate acicnlar crystals. 

65. Gfrey Cobalt. Colours borax deep amethyst colour. 

66. Bed Cobalt. Ditto. 

67. Wolfram. 

Obdeb n. 

II. Division. — Fuse on the edge, hut do not form a bead. 

a. Fused portion colourless or white. 

1. Anhydrous. 

68. Asbestus. Fibrous. 

69. Amianthus. Ditto. 

70. Tremolite. Ditto. 

71. Finite. Six-sided prisms, hardness = 2*5. 

72. Apatite. Ditto, hardness = 5*0. 

73. SahHte. 

74. Felspar. Hardness » 6*0. 

75. Adularia. Ditto. 

76. Albite. Ditto. 

77. Moonstone. Ditto. 

78. Labradorite. Ditto. 

79. lolite. 

80. Indicolite. Dark blue, in long prisms. 

81. Beryl. In six-sided prisms. 

2. Hydrous. 

82. Plinthite. 

83. Steatite. 

84. Serpentine. 

85. Schillerspar. 

86. Ohiastolite. 

h. Fused portion, coloured or black. 

1. Not magnetic before or after roasting. 

87. Mica. Soft in elastic laminsB. 

88. Bed Manganese. Colours borax deep purple. 

89. Calamine. Effervesces with borax. 

90. Blende. In a strong heat its edges round off, but do not fuse ; 
it is yellow while warm. 

91. Sphene. 

2. Magnetic before or after roasting. 

92. Carbonate of Iron. Effervesces with borax. 

93. Bed Hematite. Streak red. 
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94. Brown Hematite. Streak yellowish brown. 

95. Specular Iron, Micaceous. Streak red, transmits a red colour. 

96. Magnetic Iron-stone. Magnetic before roasting. 
Magnetic Iron-sand. Ditto. 

97. Oxydulous Iron. Ditto* 

98. Arsenical Iron. Emits smell of arsenic. 

99. Iron P3rrites. Emits smell of sulphur. 

100. Clay Iron-stone. 

101. Meadow Iron Ore. 

106. Kigrine. 

107. Phosphate of Iron. 

Class 11.— INFUSIBLE. 

Order I. — Epfeevbsce with Acids ok with Bobix. 

108. Calcareous Spar. 

Schiefer Spar. 
Eock Milk. 
Chalk. 
Swinestone. 
Dolomite. 

109. Arragonite. Contains Strontia. 

110. Pearl Spar: 

111. Carbonate of Magnesia. 

112. Carbonate of Strontia. Colours the flame carmine red. 

113. Carbonate of Zinc. 

Order II. — Do kot EFFEsrEscB with Acids oe Borax. 

Div. I. — Hardness under 6*0, or yield to the knife, 

114. Nacrite, „ = 2*25. In small scales. 

115. Lithomarge^ ,, 2*5. Amorphous. 

116. Bhodalite, „ 20. 

117. Wavellite, „ 3*5. In radiated globules. 

118. Earthy manganese, „ 10. Colours borax deep purple. 

119. Compact. Ditto. 

120. Grey. Ditto. 

DIt. II. — Hardness above 60, or resist the knife. 

121. Tinstone. 

122. Chrome iron. Colours borax green of rich colour. 

123. Entile. 

124. Grenatite. 

125. Andalusite. 

126. Quartz, rock-crystal, &c. 

127. Olivine. 

128. Topaz. 

129. Corundum. 

JOTTEK. GEOL. SOC. DTTB. — YOL. IX. B 
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APPENDIX. 

Contaming minerals mentioned in the Catalogue of Gieseck^, Sec., but not 

included in the for^^oing arrangement : — 

No. in Gieeeck^'s Catalogue, 76. Porcelain day. 

„ 77. Pipe do. 

„ 78. Slate do. 

,f 79. Clay-stone. 

„ 80. Tripoli. 

,f 81. Alumstone. 

,f 82. Bituminous slate. 

„ 83. Drawing slate. 
„ 84. Whet slate. 

„ 85. Clay slate. 

„ 86. Alum slate. 

„ 89. Potstone. 

„ 99. Wacke. 

„ 100. Iron clay. 

„ 101. Green earth. 

„ 103. Bole. 

„ 104. Cimolite. 

„ 107. Nephrite. 

,y 158. Slaggy mineral pitch. 

„ 159. Bog tallow. 

. „ 222. Orthite. 

GENEBAX LAWS OF THE EFFECT OF HEAT, FLT7XE8, ETC., 09 THE EABTHT 
HINEBALS. DEDUCED FBOM EXPEBIMEin7S BY A. SMITH. 

1st Class. — Compounds of Sikx, AlumifM, Iron, Water, &c 

In the forceps most of them are infiisible, those containing a large 
portion of iron glaze or fdse on the edge, in proportion to the quantity 
of iron they contain ; with borax, they are almost insoluble. The anhy- 
drous species are hard : those which contain water in chemical combi- 
nation are rather soft. They all become blue when heated with solution 
of nitrate of cobalt, except such as contain iron. 

2nd Class. — Compounds of Silex, Ahanina, AlkaUes, Iron, Water, &c. 

In the forceps they all:fose quietly (?) on the edge : some form ahead. 
With borax, most of them dissolve slowly ; a few more readily. The 
anhydrous species are harder than the hydrous : some of the latter gela- 
tinize in nitric acid. 

3rd Class. — Compounds of ^il^, Alumina, Lime, Iron, Water, &c. 

In the forceps all fuse, most of them with intumescence, and form a 
bead readily. With borax, all dissolve ; many speedily, some slowly. 
Hardness of the anhydrous species generally from 6 to 7 ; of the hydrous, 
from 3 to 5. 
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4th Class. — Compounds of 8ihx, Alumina, Magneiia, Iron, Water, &c. 

In the forceps all fdse on the edge; some form ahead. Withhorax, 
all dissolve ; some speedily, some slowly. 

5th Class. — Compounds of Lime and Acids. 

The carbonates are infasible ; the others are fiisible. With borax, all 
dissolve ; some speedilyi the carbonates with effervescence. 

6th Class. — Compounds of Silex, Magnetiay Iron, Water, &c. 

InfdBible» or fuse slowly on the edge. With borax, dissolve very 
slowly. 

7th Class. — Compounds of Silex, Magnma, and Lime. 

All fusible ; some readily, some on the edge. All soluble in borax ; 
some readily, some slowly. 

8th Class. — Compounds of Baryta, Strantia, and Acids. 



YIII. — The Localities of the Ibish Casboiofeboijb Fossils, ab- 

HAKOED ACCOBDINO TO THE StBATIGBAPHICAL StTBDIVISIONS OF THE 

Casbonjfebous Ststem adoptei) is the Geological Map of Ibe- 
LAND, with the Ibish MnrnTG Locauties as appekded to the 
Synoptical Table of Fossils, engbaved on the Maboin op that 
Map, and as obiginally compiled fob the Use of the Genebal 
Valuation of Ibeland. 

£y Sib Eichabd Gbifftth, Babt., LL.D., F.G.S., &c., &c. 

[Read March 10, I860.] 

The synopsis of the fossils collected by me from the Carboniferous Lime- 
stone of Ireland, as at present contained in my cabinet, was originally 
intended to form a portion of an extended work, explanatory of tiie de- 
tails of my Geological Map ; but duties of a public nature having hitherto 
prevented the execution of my design, I am induced to submit to the 
members of the G^eological Society of DutHn, the authentic Tables, ori- 
ginally prepared according to my views of the natural subdivisions of 
the Carboniferous Limestone system of Ireland, and engraved, in a con- 
densed form, in the years 1853-4-5, on the margin of the map before 
mentioned. 

The want of a general geological description has, however, in some 
measure been supplied by i£e publication, in the " Journal of the Geolo- 
gical Society of Dublin," of numerous papers which, on various occasions 
became necessary to explain or defend the views of the Carboniferous 
System as developed in Ireland which I have adopted; andlmay mention 
that, with a view to a more extended circulation of the " Synopsis of the 
Characters of the Carboniferous Limestone Fossils of Ireland," I intend to 
offer to the public the copies of that work now remaining in my possession 
with an adaptation of the following Tables appended, by which I hope 
to render the work more generally useful than it has hitherto been. 
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In my original examinatiana of fhe oonntry, I found that ita looal 
peculiarities naturally suggested other stratigraphical subdivisions and 
wider generalizations than were supplied by any arrangements existing 
at the time, and which were principally applicable to England ; and in 
this TieWy wbik adhering as mucli as possible to the systems of preceding 
geologists, I did not scruple to make such modificatioiA and additions as 
appet^ to me necessary to exhibit dearly the true stratigr^hical suc- 
cession presented by the rocks of which our Carboniferous liimestone 
system is composed ; and this object was not finally completed until I 
had thoroughly examined, in every part of Ireland, the suocession of 
these strata as they occurred between their immediate base, resting on 
the Old Bed Sandstone, and their termination, at the commencement of 
the Goal series ; and by this means I have been enabled to engraft several 
additional members on the Carboniferous Limestone system, which are 
altogether wanting, or so slightly developed, in England and Scotland, 
as nearly to pass unnoticed, or to be considered mer^y as accidental va- 
riations. 

I have so frequently given descriptions, more or less detailed, in dif- 
ferent papers and pubHcations, relative to the several groups of which 
the Irish series consists, that it is almost superfluous to repeat them in 
this place ; but to save troublesome references, I shall briefly recapitulate 
a few of the leading facts. I should premise that the several sub^vi- 
sions in the system which I have introduced are based chiefly on Utho- 
logical character and stratigraphical position, aided by fossiliferous evi- 
dence ; and in regard to any group of the series which may appear to 
some geologists to require Airther elucidation, I expect to be enabled, on 
some ^ture occasion, to submit the result of my continued researches to 
the Society. 

The CarboniferouB system in Ireland is separable into three leading 
groups, each distinguished by the difference of their lithological cha- 
racter and composition, as well as by the persistence of their relative 
positions, — ^thia latter being strikingly exhibited in numerous sections 
made by me in various parts of the country, some of which I have had en- 
graved on the margin of my Geological Map; and taking into account the 
agreement which the contained fossils maintain with similarity of litho- 
logical character, I am of opinion that the geological divisions adopted 
by me are entitied to attentive consideration. 

Considering the comparatively early period at which Professor M'Coy 
was employed in examining the fossils described in the Synopsis above re- 
ferred to, it was only to be expected that certain modifications of his views 
would arise as discovery advanced ; but these have hitherto been chiefly 
limited to the genera of Brachiopoda, which have been studied with so 
much ability and success by Mr. Thomas Davidson, to whose works I 
beg to refer on the subject ; but the synopsis will continue an indispens- 
able reference for the fossils described therein for the first time, which 
amount to upwards of 450. 

♦ The several members of the Carboniferous system were originally 
proposed by me in the Report of the Irish Railway Commissioners, pre- 
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sented to Parliam^t in the year 1888 ; and they were farther developed 
and matured at various meetings of the British Association, especially at 
that held at Manchester, in the year 1 842, — ultimately assuming the com- 
plete form of which I beg now to offer the following brief description : — 

Commencing at the base, the first, or Yellow Sandstone group, which 
rests conformably on the subjacent and hitherto non-fossiliferous Old Bed 
Sandstone, is divisible into two members — ^namely, Yellow Sandstone 
proper, and Carboniferous Slate — ^the latter of which frequently assumes 
the character of Lower Limestone Shale, the whole group being inti- 
mately, connected with the next overlying series. The first-named 
member consists of yeUowish, white, and variously-colQured sjandstonea 
and conglomerates, having occasional interstratifications of Ajrenaceous. 
Limestaae and Ar^aiaceous Shale ; while the last, in ascending order, is 
composed of shales or argillaceous strata, occasionally alternating with 
limestone, in the northern and midland districts of Ireland, but which 
become towards the southern shore of the counties of Cork, Waterford, 
and Kerry, a true Carboniferous roofing-slate, having planes of cleavage. 

Amongst other fossils, characteristic respectively of either subdivi- 
sion, the fish remains, as RoloptycUm of the Yellow Sandstone shales 
of the valley of Ballinascreen, in the county of Londonderry, and the 
Fotichnia of the fissile Carboniferous Slate of the Old Head of Kinsale, 
in the county of Cork, may be specially mentioned. 

Carboniferous plants of a remarkable character (some of which I have 
enumerated in the Tables engraved on the margin of my Geological Map) 
are found to occur at the base of this group, such as the Sphenopteria 
Eihemiea and CyoloBtigma of Eiltorcan, Tedlow Bridge, &c., the large 
fossil-tree {&tigm<ma)y obtained by me, at Mac Swyne's Bay, in Doneg^, 
which also occurs at the north coast of Mayo, with marine fossils, exo- 
genous wood, &C., identifying both localities with certain German beds 
at Landeshut and Haynichen, many specimens of which are in the 
possesaon of Professor Haughton, besides Sigillaria, Lepidodendron, 
&c. ; and it is probable that these descend much farther down into the Old 
Bed Sandstone than has hitherto been supposed ; upon the evidence of 
which, as I have elsewhere observed, it is possible that the Irish Devo- 
nian series may ultimately be included as a member of the overlying 
and conformable Carboniferous Series. It was in the Yellow Sand- 
stone group, in the same beds containing the Stigmaria of Mac Swyne's 
Bay, that lAi. Harte, County Surveyor of Donegal, lately discovered the 
gigantic cabbage-like leaf, similar to the IHetyophylhm cramnervium 
of the Kew Bed Sandstone, which we may expect to have Mly described 
by our President on a future occasion. 

Still ascending, we find, in conformable succession, the Carboniferous 
limestone series, or second group of the system, which clearly exhibits 
a triple arrangement, being divisible into a lower and upper bluish-gray, 
subcrystalline, and highly fossiliferous limestone, which are separable 
from each other by the interposition of beds of dark-gray shale, occa- 
sionally alternating with dark-gray, impure, argillo-siliceous limestone, to 
which, as the middle member of the Carboniferous Limestone group, I 
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have applied the proyincial term ** Calp/' originally adopted by the late 
Mr. EuVan, ftom an expression locally used for rocks of this mineral 
character, which in various parts of Ireland, especially in its midland 
and eastern district, ftom Edgeworthstown to Bnblin, occupy a large 
superficial area. The Galp series, in certain districts of the North of 
Ireland, consiBt of an upper and lower shale, having a fugitive bed of 
yeUowi^-gray sandstone intercalated, which latter disappears as we pro- 
ceed to the south and east, where the Calp strata, though of moderate 
thickness, forms, from its superficial extent, a geological feature of much 
importance in an agricnltnmL point of view, as affording valuable and 
improving pastures, remarkable for the production of cocksfoot and 
other superior feeding grasses. 

The great Carboniferous Limestone plain of Ireland, which is highly 
fossiliferous, occupies nearly two-thirds of the country; and the soils re- 
sulting from its disintegration, though variable in quality, are of great 
natural fertility, becoming unusually productive upon their intermixture 
with granitic and other rocks in a state of decomposition. Many of the 
fossils which occur in the limestone group are common to the other sub- 
divisions of the system ; but distinct mineral conditions will be found to 
be accompanied by a corresponding peculiarity of prevailing fossiLs. 

nesting conformably upon the Upper Carboniferous Limestone, we 
arrive at the strata of the Coal series, which, forming the third group of 
the system as arranged by me, is again divisible from its base into a xnill- 
stone grit, a lower, and an upper Coal series. 

The millstone-grit formation consists of an uppefr and lower yellowish- 
white sandstone, separable by the interstratification of beds of black shale, 
and occasionally limestone, which contain nearly every class of the ordi* 
naiy Carboniferous fossils — ^these, however, being generally much inferior 
in size to those occurring in the lower members of the system. 

In common with the sandstones, impressions of coal-plants also occur 
in these shales, and they sometimes accompany the marine remains, 
amongst which latter it is remarkable that Fosidonia and Ooniatites 
striolaius extend from the Carboniferous slate, at the base, to the mill- 
stone grit, at the top of the series. 

The upper and lower Coal formations are characterized, as in Eng- 
land, by tiie usual plants ; but the MoUuscan remains, which hitherto 
seem to consist of only one species of fr^sh-water bivalve, like Modiola 
with a portion of a Trilobite, appear to have a very local existence in our 
coal-fields, which, notwithstan^g the unusual development of the Car- 
boniferous system in Ireland, do not justify any promise in regard to 
their comparative commercial value, — tiie bituminous coal of the country 
being limited to isolated districts of small extent in the North of Ireland, 
which have nearly, if not altogether, been worked out ; and the coal- 
fields of the southern coimties supplying only anthracite. In an agri- 
cultural poiut of view, lands of superior fertility are often foimd to occur 
along the boundaries of junctions between the Upper Carboniferous Lime- 
stone and. the shales of the Coal series, notwithstanding the stenlity 
usually existing in the interior districts of the latter. 
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I have only to hope that the foregoing brief descriptioii will be suf- 
ficient to exhibit the principles by which I have been guided in the 
execution of an enterprise undertaken in an unknown field, the difiicul- 
ties of which, it will be admitted, could only have been overcome by the 
adoption of a system suited to the peculiarities of the country. 

I have thought it desirable to add an appendix of the Irish mining 
localities, compiled from the Geological Map for the use of the General 
Valuation of Ireland; but I have not ventured to offer any opinion 
respecting their productiveness in a conmiercial point of view, as the 
development of the value of mining property is rather the concern of in- 
dividual enterprise. 



ABSTRACT OF CARBONIFEROUS LOCALITIES, WITH THEIR POST- 
TOWNS, DIVIDED INTO COUNTIES. 



antbuc. 



Saltpans, Ballycastle. 



Tomaroan, Ballycastle. 



ARMAOH. 



Annahugh, Armagh. 
Ballygasey, Loughgall. 
Gabragh, Armagh. 
Downs, Armagh. 
Dmmmanbeg, Armagh. 
Dnmunanmore, Armagh. 
Enagh, Tynan. 
ForDiacafi^, Armagh; or Bed Bam, 

Armagh. 
Fellow's BEaU, Tynan; or College 

HaU. 

CAVAN. 

Aghaboy, Swanlinbar; or Polhia- Kilmore, Cavan. 



Kihnore, Armagh ; or EgHsh. 

Lisadian, Armagh. 

New Eoad, Armagh. 

Bed Bam, Armagh, or Farma- 

caff^. 
Salter's Grange. 
Tullyard, Armagh. 
Tullyree, Armagh. 
Tynan. 



goUum, SwanHnbar. 
ALteen, Stream, Armagh. 
BaUyconnell, Ballyconnell. 
Cloiiei%, Yirginia. 
Gountenan, Stxtidone. 
Guilcagh Bridge, Swanlinbar. 
Gibber Bridge, Kingscourt. 
Golin, Cavan. 



Eilleshandra, Cavan. 
Laragh, Stradone. 
PoUnagoUum, Swanlinbar, or Agh- 
aboy. 
Townparks, Ealleshandra. 
Swanlinbar. 
Swellan, Cavan. 
Virginia, 



CAKLOW. 

Bannaghagole, Leighlin Bridge. Old Leighlin, Leighlin Bridge ; 
BUboa CoUiery, Garlow. and Baheen, Leighlin Bri^e. 

Eaheendoran, Carlow. 
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OLABB. 



Belfield, Milltown Ualbay. 
Cahir Bnah, Milltown If albay. 
Cloonlaray Clare ; Meelick Cmipel, 

Glare; Cooling Corofin. 
Derrybryan, Clare; andlnchiqidny 

Corofln. 



Boon, Mount Phelim, Ennistyinon. 
Kilkee, Milltown Malbay. 
Kilmacduagh, Gk>rt ; at Boston 

Chapel. 
Meelick Chapel, Clare, or Cloonlara. 
Bcarriff, EiUaloe. 



Annagh, Charlerille. 
Arraglin Bridge, Kilworth, 

Fennoy. 
Ballinhassig, Cork. 
Banteer, Eantork. 
Bantyre, Cork. 
Ballybeg, Butteyant 
Ballygarvan, Cork. 
Ballymakean, Kinsale. 
Blackball "Kead, Kenmare. 
Blackrock, Cork. 
Carrigaline, Cork, 
Castlecree, Doneraile. 
Castlerichard, Middleton. 
Castlesafi&on. 
Castletownsend, Cork. 
Cove, Cork. 
Derrylief, Cork. 
Doneraile, Doneraile. 
Dromagh Colliery, Kantork. 
Dunally, Cork. 



COBK. 

Dnnboy Point, Castletown ; Bear- 
er - haven, £. of Blackball Head. 
Fortwilliam, Doneraile. 
Oarryvessoge,Eanturk; andOlen- 

gariff. 
Ourteen Colliery, Banteer. 
Ghirteenroe, Bantry. 
Killingley, Ballea. 
KingwiUiamstown, Castleialand. 
Kilkatem, BerehavetL 
Ledwithstown. 
Lispatrick, Cork ; Old Head of 

Kinsale. 
Little Island, Cork. 
Middleton, Cork. 
Nohaval, Kinsale. 
Beendonoughan, Bantry. 
Einniskiddy, Cork. 
Shanbally, Carrigalina 
Streambill, .Doneraile. 
Tankardstown, Kildorrery. 
Town of Bantry. 

DONBOAL. 



Abbeybay, <»: Abbeylands, Bally- 
shannon. 

Aighan Bridge, Dnnkineely. 

ArdloughiU, Ballyshannon. 

Ballybodonnell, Dnnkineely. 

Bruckless, Dnnkineely. 

Bundoran, Bundoran, or Bally* 
shannon ; Donegal Bay, West 
Coast. 

Doorin, Donegal. 

Doorin Point. 

DrummeenaDagh, or Thrushbank. 

Dmmmagroagh, Ballyshannon. 

Dnnkineely. 

Esk Lough, Donegal. 



Pinner, Bundoran. 
Greaghs, Ballintra, or Donegal. 
Laver, Donegal. 
Kilcar. 

Killaghtee, Dnnkineely, or Done- 
gal. 
Laghy, Donegal 
Lisnapaste, Ballintra. 
Mac Swyne's Bay, Dunkineely. 
Eahan's Bay, Dunkineely. 
St. John's Point, Dunkineely. 
Spierstown, Donegal. 
Stridagh Point, Donegal. 
Thrushbank, or Drummeenanagh. 
Tinnycahill, Donegal. 
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Castle Espie, Comber. 



DOWN. 

Cultra^ Hollywood. 

DUBLIN. 



Baldongan, Skerries. 

Ballykea, Skerries, orDrumlattery, 

Skerries. 
Clontarf, Dublin. 
Courtloiigby Balbriggan. 
Curkeen, Skerries, or Bush. 
Dnunlattery, Skerries, or Bally- 

kea. 
ilemingstown, Balbriggan. 
HoTrth, Dublin. 
Lane, Skerries. 



Loughsbinny, Eush. 

Malabide, Malabide. 

Milverton, Skerries. 

Kauly Balbriggan. 

Oldtown, Dublin. 

Busby Bush. 

St. Doolougb'Sy Dublin. 

Salmon, Man of War, Balbriggan. 

Poulscadden, Howtb. 

Babeny, Dublin. 

Batbbale, Swords. 



FEBUANAGH. 



Ardatraye, Kesb. 
Agharalney, Kesb. 
Ballylucas, Lisbellaw. 
Bannagbbeg, Kesb. 
Bannagb Biver, Kesb. 
Bellanaleck, Enniskillen. 
Belmore Mountain, Enniskillen. 
Boa Island, Kesb ; Lougb Erne. 
Boherroy, Cburcbill. 
BoheTuy, Enniskillen. 
Bunnanniver, Kesb, or Arcbdall. 
Callagban, Belleek. 
Cam, Edemy. 
Canigolagb, Belleek. 
Carrickougbter, Kesb. 
Carrickreagb, Enniskillen. 
Carrowtremal, Enniskillen. 
Castle ArcbdalL 
Cburcbill, Vicinity of. 
Clareview, Kesb, or Lisnarick. 
Cleenisbgarve, Enniskillen. 
Corlave Bridge, Kesb. 
Comacarrow, Enniskillen. 
Comagrade, Enniskillen. 
Corrick, Drumieran; Lougb Lei- 
trim. 
Crevenisb Ldand. 
Curragbmore, Pettigo. 
Deerpark, Edemy. ^ 
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Derrygonnelly. 

Derrynacapple, Kesb. 

Derryvullan, Enniskillen. 

Drum, Edemy. 

Drumbrick, Edemy. 

Drumcurren, Kesb. 

Drumgowna, Kesb. 

Drumieran, Edemy. 

Drumkeeran, Edemy. 

Drumreask, Cburcbill. 

Erne Lougb, Eermanagb. 

Edemy. 

Olassdrumman. 

Gubbaroe, Kesb. 

Kesb, Eermanagb, or Tullana- 

. guiggy- 
Kilcar, Beltnrbet. 

Knockninny, Enniskillen. 

Leam, Tempo ; Moneybum Biver. 

Meenmossoge, Edemy. 

MuUans, Boa Island, Kesb. 

Ougbterdrum, Belleek. 

Poulafooca, Cburcbill, or Sbean. 

Scolban Lougb, Belleek. 

Sbean, Cburcbill, E. of Belleek ; 

or Poulafooca. 
Bing, Enniskillen. 
Tullanaguiggy, Eermanagb, or 

Kesb. 
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GALWAT. 



Athenry, and betweenit and Tuam. 

Aughliham. 

BaUinfoyle. 

Caheratnm, Loughrea. 

Cappamoyle, Athenry. 

Carrowntobber, Athenry. 

Cong. 



Cregganore, Qort, E. of Castleboy, 
or Toberellathan, and Derry- 
brian Mountains. 

Portumna, Galway. 

Toberellalliany or Cieggaaore. 

Woodford, Loughrea. 



KEBBT. 



Ballymacelligut, Tralee. 
Brickeen Bridge, Killamey, and 

Brickeen Island. 
Castleisland, Castleisland. 
Castleogary, Tralee. 
CoUarus, Kenmare ; Ardgroom 

Harbour. 
Currens, Tralee, or Castleisland. 



Kenmare. 

Loughnacree, Kenmare ; KUmi- 

chaelog^e. 
Muckruss, Killamey. 
Mullaun, BaUybunnion. 
New Canal, Tralee. 
Eoughty Bridge, Kenmare. 



KILDABE. 

Ardclogh, Rathcoole, or Kildare. Castledermot. 
Ardpoien, Kildare. Millicent, Clane. 

Boston, Bathangan. 

KILKENNY. 

Coolagby. Kiltorcan, Ballyhale. 

Firoda, Castlecomer. Skehana, Castlecomer. 



Ballard. 



KING S COUNTY. 

Banagher. 

LEITBIM, 



Aghakilfaun, MohiU. 

Aghamore, Bundoran ; or Ballin« 
triUick, Bundoran. 

Ballinafad, Boyle. 

BaUintrillick, Bundoran, or Agh- 
amore. 

Benbo, Manorhamilton, or Morera. 

Black Lion, Enniskillen. 

Bleankillew, N. of Drumod, Shan- 
non Shore, and Caimclonhugh 
Mountains, middle district. 

Braulieve Mountain, Black Lion. 

Cavan, Aghamore. 



Corry, Drumkeeran. 

Derreens, Drumkeeran. 

Drumard. 

Drumconny, Cloone. 

Drumod, Mohill. 

Feamaght Lough Riv., Mohill. 

Loughallen, Carrick-on- Shannon. 

Manorhamilton, Manorhamilton. 

Mohill, or IJssaun. 

Morera, Manorhamilton. 

Trean, Lurgan ; Bar. of Mohill. 

TaUyoran, Mohill. 

TJssaun, or Mohill. 



UMBBICK. 



Chicken Hill, Kilmallock. 
Foynes, Askeaton. 



Kilmallock, Limerick. 
Moymore, Tulla. 
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LONDONDEBKY. 



Ballynure, Maghera. 

Banada, Draperstown, at Bar. 

Boundary, or Moiie3meaiiy. 
Corick, Draperstown, or Gorick 

Eiv., orWhitewater, Cloughfin. 
Cullion, Draperstown. 
Desertmartin. 
Dromard, Draperstown. 
Fallagloon, Maghera. 



Forge Bridge on Dnunconready. 

Moneyneany, or Banada, Drapers- 
town. 

Mormeal, Draperstown. 

Moyheeland) Maghera, or Drapers- 
town. 

Slieyegallion, Magherafelt. 

White Kiver, Cloughfin, Drapers- 
town, or Corick. 



LOKGFOBD. 



Ballymalion. 
Carrickboy, Longford. 
Carrickduff, Granard. 
Comadowagh. 
Granard, Granard. 
Kilcommock, Longford. 



Monaduff, Dnunlish. 
Mullawornia, Ballymahon. 
B;atbcline, Lanesborough. 
Shriile, Ballymahon. 
Tirlecken, Shrule. 



L0T3TH. 



Carlingford, Carlingford, E. of Enockagh, Dundalk. 



Dromore. 
Eilcurry, Dundalk. 



Ballina. 

Ballinglen, Ballycastle. 
Ballycastle, Mayo. 
Bnnatrahir, KiUala. 
Crosspatiick, Killala. 
Doonfeeny, Ejillala. 
Kilbride, Ballycastle. 
Kilcummin, KQlala, or Lackan 

Bay. 
Kilglass, E. of Killala Bay, N^orth 

of Ballina. 



Millgrange. 

MATO. 

Killala. 

KiUogiinra, Killala. 
Killybrone, Killala. 
Larganmore, Bangor, or Crossmo- 

Ima. 
Moyne Shore, Killala. 
Mullaghfarry, Killala. 
Mweelbawn. 
Swineford. 
Townplots, Killala. 
Westport. 



Altmush, Nobber. 
Ardagh, Drumcondra. 
Ballyhoe Lake, Drumcondra. 
Balsitric, Nobber. 
Castletown, Trim. 
Churchtown, Jobber. 
Clonalvy, Balbriggan, or Flemings- 
town. 
Cregg, l^obber. 
Cruicetown, l^obber. 
Cusackstown. 
Drogheda. 



MEATH. 

Flemingstown, Balbriggan, or Clo- 
nalvy. 

Gibstown. 

Horath, Moynalty. 

Laracor, Trim. 

MuUaghfin, Duleek. 

Paget Priory, Maynooth ; a local 
name. 

RathgiUen, Nobber. 

Slane. 

Walterstown, Skreen, or Navan. 
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MOlTAOHAir. 



aontork, Carrickmacross. 

Dundonagh. 

Killyrean UppeTy Emyvale. 

KiUy viUy Wood. 

Lattinalbany, Carrickmacross. 

Leek, Monaghan. 



Ifonagban. 

ICullaghboy, Monaghan. 
If nllaliBSy Monaghan. 
Mnllylusty, Carrickmacross. 
Tonydida, Carrickmacross. 
Tonyshanderry, Emyvale. 



aiTSSir'S OOXTNTT. 



Aghafin, Castletown. 

Burris, Maryborough. 

Cloghan, Maryborough ; a local 

name. 
Monntrath. 



Bathaspick. 

Eingstown. 

Bonndwood. 

Tinnekilly Moontmellick. 



KOSCOIOCON. 



Aghabehy, Eeadue. 
Angna, Keadue. 
Ballinafad, Boyle. 
Ballyglass, Strokestown. 
Cahemanalt, Keadue. 
Caxtronaglogh) Keadue. 
Cleen, Eoscommon. 
Crossbill, Keadue. 
Derreennayoggy, Keadue. 
Drum, Ballinasloe. 
Drumdoe, Boyle. 
Grangemore, Eoscommon or Boyle. 



Killukin, Carrick-on-Shannon. 
Kiltullaghy Castlereagh. 
Lackan, Athleague. 
Lisardiea, Boyle. 
Moore, Ballinasloe. 
Oran, Eoscommon. 
Eatbmoyle House, Erenchpark. 
Eoscommon. 

Strokestown, Eoscommon. 
Termon, Boyle. 
Toberory, Tulsk. 



SLIOO. 



Bamacoghill. 

Ballymeeny, Efiwky. 

Ballina&d. 

Bunowna, Easky; Easky, Sligo. 

Camly, Sligo. 

Carrowmably, Easky. 

Carrowmacrory, Tobercurry, Eas- 
ky, or Templeboy. 

Carrowmore, BaUycastle, or To- 
bercurry. 

Carrownsteelagh. 

Casbelboy, or Easky. 



CaUeenamore, Knockanarea. 
CulleenadufP, Knockanarea. 
Easky, Sligo. See Bunowna and 

Casbelboy. 
Kilglass. 

KiUeendufP, Easky. 
Knockanarea. 
Lavally, Ballymote. 
Magberamore, Tobercurry. 
Streedagb, Sligo. 
Templeboy Par. 
Tobercurry. 
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TIFPESABT. 



Ballyporeen. 

Camgahorrig, Fortumna. 
Enocklofty. 
Listowely Tharles. 



Nenagh. 

New Birmingham, Eillenaule. 

I^ewcastle, Clogheen. 



TYBOirX. 



Aghintain, Clogher. 
Aghnaglogh, Clogher. 
Annagher Colliery, Coal Island. 
Aonaghilla, Ballygawley. 
BaUymacan, Clogher. 
Benbnrby Caledon. 
Gavatisallagh, Drumquin. 
Claraghmore, Drumquin. 
Clare, Cookstown. 
Gookstown, Tyrone. 
Callaghan, Belleek. 
Denyloran. 

Donaghrisk, Cookstown. 
Dromore, Omagh. 
Drumowen, Drumquin. 
Drumreagh Etra, Dungannon. 
DrumscraWy Drumquin. 
Edenacrannon, Dungannon. 
Edenassop, Castlederg. 
Fasglassagh, Ballygawley. 



Fivemiletown, Tyrone, or Raho- 
ran. 

Kildress, Cookstown. 

Killycloghy, Lisbellaw or Clogher. 

Ejillymeal, Dungannon. 

Kuockonny, Ballygawley. 

Lackagh, Drumquin. 

Lismore, Aughnadoy. 

Magherenny, Drumquin. 

Meenacarrighy, Drumquin. 

MuUaghtinny, Clogher. 

ICulnahunch, Dungannon. 

FrughHsh, Drumquin. 

Eahoran, Fivemiletown, or Five- 
miletown, Tyrone. 

Roughan, Dungannon. 

Scraghy, Castlederg. 

Tymore Todd, Augher. 

Tumpher, Dungannon, Stewards- 
town. 



WAISBFOKD. 



Ardoginna, or Ardoe, Youghal, 

Ardmore. 
Balinacourty, Dungarvan. 
BaUydufP, Dungarvan. 
Ballyvoil Bridge, Dungarvan, and 

Camphire, Yale of the Bride. 
Clonea, Dungarvan. 
Curragh, Ardmore. 



Glandine, N. of Dungarvan, and 

Janeville, Vale of the Bride. 
Kilnamack, Clonmel. 
Lismore, Waterford. 
Farkdotia, Waterford. 
Tallow Bridge, Waterford. 
Whiting Bay, Youghal. 



WESTMEATH. 

Baskin, BaUymore, Athlone. 

WEXFOED. 

Hook Head, Fethard, E. side Wa- Lumsdin's Bay, Fethard. 
terford Harbour. Woarwoy Bay, Fethard. 

Kylenamelly, Enniscorthy. 
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BaUinglen, Ballycastley Mayo. 
BaUygasey, Loughgall, Armagh. 
Ballynure, Maghera, Londonderry. 
CoUege Hall (or FeUow's), Ty- 
nan, Armagh. 
Cookstown, Tyrone, Tyrone. 
Cultra, Hollywood, Down. 
Drummanbeg, Armagh, Armagh. 
Enagh, Tymm, Armagh. 
FaUagloon, Maghera, Londonderry. 
Finner, Bnndoran, Donegal. 
Hook Head, Fethard, Wexford. 
Eilcnmmin, Lackan Bay, Mayo. 



Lumsdin's Bay, Fethard, Wexford. 

Malahide, Dublin, Dublin. 

Millicent, Clane, Kildare. 

Monaduff, Drumlish, Longford. 

Mormeal, Draperstown, London- 
derry. 

Moyheeland, Draperstown, Lon- 
donderry. 

Poulscadden, Howth, Dublin. 

Eed Bam, Armagh, or Farmacafi^, 
Armagh. 

Elver Bannagh, Kesh, Fermanagh. 



THE LOWEE CAEBONIFEEOTJS FLAKT LOCALITIES. 



Aighan Bridge, Dunkineely, Do- 
negal. 

Ardmore, Waterford. 

Ballygarvan, Cork, Cork. 

Ballyvoil Head, Dungarvan, Wa- 
terford. 

Bannagh Eiver, Kesh, Fermanagh. 

Blackball Head, Kenmare, Cork. 

Bleankillew, N. of Drumod, Lei- 
trim. 

Brickeen Island, Killamey, Kerry. 

Bruckless, Dunkineely, Donegal. 

Bunatrahir, KiUala, Mayo. 

Bundoran, Ballyshannon, Donegal. 

Camphire, Vale of the Bride, Wa- 
terford. 

Carrick, Draperstown, London- 
derry. 

Carrowcor, Ballycastle, Mayo. 

Clontarf, Dublin, Dublin. 

CoUarus, Kenmare, Kerry. 

Cultra, Hollywood, Down. 

Darney, Dunkineely, Donegal. 

Dromaid, Draperstown, London- 
derry. 

Dnimconny, Cloone, Fermanagh. 

Drummanmore, Armagh, Armagh. 



Fallagloon, Maghera, Londonderry. 

Ganyvessoge, Kanturk, Cork. 

Glandine, N. of Dungarvan, Wa- 
terford. 

Glenbehy, Ballycastle, Mayo. 

Golin, Cavan, Cavan. 

JaneviUe, Yale of the Bride, Wa- 
terford. 

Jerpoint Abbey, Thomastown, Kil- 
kenny. 

Kilcumndn, Lackan Bay, Mayo. 

Kilkatem, Bear Haven, Waterford. 

Kiltorcan, Ballyhale, Kilkenny. 

Larganmore, Bangor, Mayo. 

Lismore, Waterford, Waterford. 

Lumsdin's Bay, Fethard, Wexford. 

Mac Swyne's Bay, Dunkineely, 
Donegal. 

Monaduff, Drumlish, Longford. 

I^aul, Dublin, Dublin. 

Raheen, Leighlin Bridge, Carlow. 

Roughty Bridge, Kenmare, Kerry. 

Rush, Dublin. 

Tallow Bridge, Waterford, Water- 
ford. 

Termon, Castlereagh, Roscommon. 

Woarwoy Bay, Fethard, Wexford. 
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GATALOGUB OF THE IRISH CARBONIFEROUS FOSSILS* tic 



Section I. 



The first Portion of the Carboniferous Series^ or Yellow Sandstone group, 
consists of four subdivisions, namely, Yellow Sandstone proper, Carbo- 
niferous Slate or Lower Limestone Shale, Arenaceous Shale,* and 
Arenaceous Limestone, 



Namea of FoflsOi. 



Genenu 



Species. 



MOLLUSCA. 
Cephalopoda. 

OBTHOCBRATIDiB. 

Orthooeras attenuatum, . 



11 


i» 
cylindiaceum, 


Loxooeraa 


filiferam, . . 
incomitatam, 
laterale, . . 


Actinoceras giganteum, . 

), pyramidatum, 

Phragmoceras flexistria, . . 


NAUTXLIDiB. 


Goniatites 

11 
11 
>» 
11 
11 


Gibaoni, . . 
intercostalis, . 
reticalatiiH, . 
striatus, . . 
striolatns, . . 
11 


Cljrmenia 
Discitea 

1) 


sagittalis, . . 
oxystomas, . 
sulcatus, . . 


ti 


11 



It 
11 



tl 



1» 
tl 



tetragonns, . 

11 »i 

Temnocheilus biangulatuSi . 



t< 
i> 



porcatus, . . 
taberculatu, . 



Localities 

and 

Post-Towns. 



Kilbride, BallycasUe, . 
Monaduff, Dramlish, . 
Malahide, Malahide, . . 

Lisnapaste, Ballintra, . 

Cove, Cork, 

Lisnapaste, Ballintra, . 
Drumacraw, Drumquio, 
Caatle Espie, Comber, . 
Castle Espie, Coinber» . 
KiHycloghy, Lisbellaw, . 



Ballinaconrty, Dnnganraii, . 
Crosapatrick, ElUala» . . . 
MuUaghtinny, Clogher, . . 
DrumacraWt Dramqnin, . . 
BalUnaoourtj, Dangaryan, . 
Elnaale, 

BrucUe88» Dcmkineely, . . . 
Drumscraw, Drumquin, . . 
Mullaghfany, Killda, . . . 
Ring, Enniskillen, .... 



• ■ • 



Crosapatriek^ Killala, 

St. John^a Point, Dimkineely, 

Bracklesa, Dimkineely,. . . 
Lisnapaate, Ballintra, . . . 
Granard, Granard, .... 

Townparka, Killeshandra, . 
Kilbride, Ballycastle, . . . 



SnbdiTlaion. 



Yellow Sandatone. 



11 



Carboniferoua Slate & 
Arenaceoua Limeat. 
Carboniferoaa Slate. 



11 

11 



Yellow Sandatone. 
Arenaceona Limeatone. 
Arenaceona Limeatone. 
Yellow Sandatone. 



CarboniferonB Slate. 

II 

11 
Yellow Sandatone. 

Carboniferoua Slate. 

Carboniferoua Slate or 

Yellow Sandatone. 

Yellow Sandatone. 

11 
Carboniferoaa Slate. 

Carboniferoua Slate & 

Arenaceona Limeat. 

Limeatone of the Car- 
boniferous Slate. 

Yellow Sandatone. 

Carboniferoua Slate 

Yellow Sandstone and 
Arenaceoua Limeat. 

Yellow Sandatone. 

It 



• Arauceous Shale is sot specified, but i n cl uded under the term Yellow Sandstone, with which it 
fxcqoe&tly tltcmates. 
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NaniMorFoMllM. 


LocditiM 


I 






^md 


SnhdiTMon 






Post-Towna. 


pmfmTiwun« 


Genen. 


fllpeoiea 






BeUerephon 




Horatb, Moynalty, . . . . 


limestone of the Car- 
bonifiBTous Slate. 


f9 


II 


Lackagh, DmmqiiiOf . . . 


Carboniferous Slate. 


yy 


11 


Dnmucraw, Dmniqaiii, . . 


Yellow Sandstone. 


f> 


oorao-orietis, 


Magherenny, Dmmquiii, . . 


Carboniferous Slate. 


ft 


hinlcos, . . . 




Yellow Sandstone and 
Arenaceous limest 


OASnBBOPODA. 






PBOmnBRANCHIATA, DIVIDXD 






DITOZOOPB 


AOA & FHT- 






TOPB 


JLOA. 






Macrochdlns 


canalicolatos, 


Kilcammin, Killala Bay, . . 


YeUow Sandstone. 


» 


cnryilineiiB, . 


Bruckless, Donkineely, . . . 


•• 


»» 


fimbriatusy . 


Dromard, Drapentown, . . 


•• 


If 


ovalis, . . . 


Brackleaa, Donkineely, . . . 




Loxonema 


constricta, . . 


St John's Point, Dunkineely, 


limestone of the Car- 
boniferous Slate. 


It 


poiygy»i . . 


CalUon, Drapentown, . . . 


Yellow Sandstone. 


11 


pulcherrima, . 


Lackagh, Drumqnin, . . . 


If 


II 


salcatola, . 


Carric^ODghter, KAAh, . . . 




11 


solcolosa, . . 


St John's Point, Dnnkinedy, 


limestone of the Car- 
boniferous SIat.e. 


11 


tamida, . . . 


Brackless, Donkineely, . . . 


Yellow Sandstone. 


II 


>> 


Poulflcadden, Howth, . . . 


Carboniferous Slate. 


Tarritella 


acicnla, . . . 


Drumqnin, 


Arenaceous Limestone. 


tf 


tennistria, . . 


Horath, Moynalty, .... 


Limestone of the Car- 
boniferous Slate. 


Turbo 


spirata, . . . 


EUlala, Kaiala, 


Carboniferous Slate. 


Naticopsifl 


elongata, . . 


Castle Espie, Ck)mber, . . . 


Arenacous Limesteone. 


II 


pUcistria, . . 


Swellan, Cavan, 


limestone of the Car- 
boniferous Slate. 


II 


II 


Fiyemiletown, Fivemiletown, 


.. 


i» 


spirata, . . . 


Horath, Moynalty, . . . . 


1) 


M 


II 


Tionycahill, Donegal, . . . 


Yellow Sandstone and 
Arenaceous Limest. 


Eaomphalus 


acutufl, . . . 


Malahide, Malahide, .... 


Carboniferous Slate. 


II 


aeqaalis, . . 


Countenan, Stradone, . . . 


Yellow Sandstone. 


11 


II 


Bruckless, Dunkmeely, . . . 


ft 


II 


II 


St John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


calyx, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


II 


catillas, . . . 


Granard, Granard, .... 


,, 


II 


» 


Horath, Moynalty, .... 


Limestone of the Car- 
boniferous Slate. 


II 


elongatus, . . 


Ballinglen, Ballycastle, . . . 


Yellow Sandstone. 


II 


marginatus, . 


Balsitric, Nobber, 


>> 


II 


pentangalatiifl, 


Ring, EnniskillcD, 


Limestone of the'Car- 


II 






boniferous Slate. 


II 


II 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


II 


II 


Rahan's Bay, Dunkineely, . 


II 
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Nunes of FobbUb. 



Genen. 



Species. 



Euomphalus 



»» 

I) 
»» 



quadratus, . 
rotandatus, 
flerpens, . . 



LocaUtlfo 

and 
Post-Towns. 



If 



tabulatus, . 






Plenrotomaria altavittata, 
canaliculata, 



If 

f» 
If 

tf 
f) 



II 



Mnrchisonia 
If 

Elenchns 



concentrica, . 

conica, > : . 
toniatilifl, 

dongata, . . 

Larcomi, . . 

antiquus, . . 



SCUTIBRANCHIA AND 
CTCIX>BBANGHIA. 

FiBrarella elongata, . . 

Acrocalia Sigmoidalis, . 

„ triloba, . . . 



If 
f> 



Patella 

f» 



f> 



tubifer, . . . 

vetusta, . . 

macronata, . 

scatifomiis, . 



DlTHTBA. 
MACBOTBACHIA. 

Teredo (?) antiqua, . . 
Sangulnolites ang^tatos, . 



»f 
ft 
»» 

ff 
f> 
If 



»i 
11 



If 

arcnatus, . . 

costellataa, . 

diflcora, . . . 

Iridinoides, . 



Mallaghtinnj, Clogher, 
Malahide, Malahide, . 
Clonea, DimgarvaD, . 
Brackless, Dnnkineelj, 
Lisoapaste, BaUintra, 
Lackagli, Druraquin, 

Granard, Granard, . 
Bruckless, Dunkineely, 
Malahide, Malabide, . 
Dramgowna, Kesh, . 
St. John's Point, Donkineelj, 



Sabdiyision. 



Doorin, Donegal, . . . 
Bruckless, Dunkineely, . 
Ring, Enniskillen, . . 

Donegal, Donegal, . . 
Lbnapaste, BaUintra, 
Dromard, Draperstown, . 
Learn, Moneybum River, . 

• 

Brackless, Dunkineely, . . 



• • t 



• • • 



Lisnapaste, Ballintra, 
Bruckless, Dunkineely, . . 
Hook Head, Fethard, 



• • • 



Malahide, Malahide, . . ' . 
Hook Head, Fethard, . . 



II 



Bruckless, Dunkineely, . . 
Lackagh, Drumquin, 



• • • 



Fasglassagh, Ballygawley, 

Tinnycahill, Donegal, . 
Lackagh, Drumquin, . 
Bruckless, Dunkineely, 
Poulscadden, Howth, . 
Ring, Enniskillen, . . 

Eillycloghy, lisbellaw, 
Bruckless, Dunkineely, . 
Drumquin, Drumquin, . 



Carbonifidroas Slate. 

ff 

ff 
Yellow Sandstone. 

CarbonifSsrous Slate. 

Yellow Sandstone and 

Arenaceous Limest. 

ff 
Yellow Sandstone. 

Carboniferous Slate. 
Yellow l^dstone. 
Limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 

II 

Limestone of the Car- 
boniferous Slate. 

Yellow Sandstone. 

Carboniferous Slate. 

Yellow Sandstone. 

Limestone of the Car- 
boniferous Slate. 

Yellow Sandstone. 



Carboniferous Slate. 

Yellow Sandstone. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

ff 
Yellow Sandstone. 

ff 



Limestone of the Car- 
boniferous Slate. 



tf 



Yellow Sandstone. 



II 



Carboniferous Slate. 
Limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 



II 
II 



JOTTSLS. GEOL. 60C. DUB. — TOL. IX. 
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Names of FoflsOa. 


LocaUtles 
and 


OnWrUvrtalAM 






Poft-Towna. 


SnUXuVlfllon. 


Oenen. 


Spedes. 






Sangoinolites 


IridinoideB, . 


Lfsnapaste, Ballintra, . . . 


Garboniferous Slate. 


»i 


pticatu, . . 


Lackagfa, Dnimquin, 


Tellow Sandstone. 


99 


11 


Bruckless, Dnnkinedy, . . 


9* 


»» 


II 


Bnnatrahir, 


19 


» 


solcatas, . . 


KUbride, Ballycastle, . . . 


99 


)) 


transvemu, . 


Kilcummin, Lackan Bay, . 


*> 


>» 


trioostatOB, . 


Killala, KiUala, 


Carboniferous Slate. 


»» 


undatas, . . 


Mnllaghtinny, Clogher, . . 


»» 


Anatina 


attenuata, . . 


Townplots, Killala, .... 


f> 


»» 


deltoidea, . . 


»» 11 .... 


11 


Pandora 


clavata, . . 


Carrowmacrory, Tobercorry, 


Tellow Sandstone. 


Mactra 


ovata, . . . 


Killala, KilUU, ..... 


Carboniferous Slate. 


KeUia 


e^^garia, . . 


Cultra, Hollywood, .... 


Tellow Sandstone. 


Venus 


oentaralis, . . 


ColUon, Draperstown, . . . 


• 1 


19 


tenuistriata, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Pullastra 


bistriata, . . 


Poulscadden, Howth, . . . 


79 


» 


crassistriat . 


Crosspatrick, Killala, . . . 


99 


»» 


elliptica, . . 


Bruckless, Dankineely, . . 


Tellow Sandstone. 


» 


11 


Dromqiiin, Drnmqoin, . . . 


Carboniferous Slate. 


» 


ovalis, . . . 


Lisnapaste, Ballintra, . . . 


»» 


Astarte 


gibbosa, . . 


Bruckless, Dankineely, . . . 


Tellow Sandstone. 


91 


quadrata, . . 


Ballymeeny, Easky, .... 


Carboniferous Slate. 


Cyprina 


Egertoni, . . 


Horath, Moynalty, .... 


Tellow Sandstone. 


» 


»> 


Bruckless, Dankineely, . . 


f » 


Pleororhyilchni 


Baliformis, . . 


Howth, Howth, 


Carboniferous Slate. 


)) 


)) 


Poulscadden, Howth, . . . 


>» 


99 


)) 


Hook Head, Fethard, . . . 


II 


)) 


11 


Malahide, Malahide, .... 


If 


>» 


11 


Ballinacourty, Dungarvan, . 


» 


}} 


armatus, . . 


Poulscadden, Howth, . . . 


»* 


91 


foflifonnis, . 


Malahide, Malahide. .... 


I* 


91 
91 


»> 
giganteus, . 


»» »> .... 
St John^s Point, Dunkineely, 


If 
>« 


91 


>> 


Balsitric, Nobber, 


Tellow Sandstone. 


11 


>r 


Mullylusty, Carrickmacross, 


>> 


M 


minax, . . . 


Bruckless, Dankineely, . . 


It 


)) 


»» 


Poulscadden,- Howtli, . . . 


Carboniferous Slate. 


>» 


trigonalis, . 


Lisnapaste, Ballintra, . . . 


II 


Cypricardia 




Arraglin Bridge, Kilworth, . 


Tellow Sandstone. 


>» 


»» 


Bruckless, Dunkineely, . . 


i» 


)) 


concinna, . . 


Cullion, Draperstown, . . . 


II 


» 


cylindrica, . 


Arraglin Bridge, Kilworth, . 


II 


»> 


minima, . . 


Cullion, Draperstown, . . . 


II 


>» 


Modiolaris, . 


Townplots, Killala, . . . 


Limestone of the Car- 
boniferous Slate. 


»» 


oblonga, . . 


Arraglin Bridge, Kilworth, . 


Tellow Sandstone. 


>» 


qoadrata, . . 


11 11 


11 


«» 


rhombea, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


»> 


It 


Lackagh, Drumquin, . . . 


Tellow Sandstone. 


M 


sinuata, . . 


Arraglin Bridge, Kilworth, . 


ft 


» 


socialist . . 


Learn, Tempo, 


Umest. of Carb. Slate. 
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Names of FoflBlla 


Localities 










and 


Subdivision. 








Post-TownSi 




Genenk 


Speelea 








Cypricardia 


tamida, . . 


Laiganmore, Bangor, . . . 






Sedgwickia 


attennata, 


River Banagb, Drumcunen, 


11 




1) 


bnllata, . . 


Cnllion, Draperstown, . . . 


11 




»i 


gigantea, . . 


Carrowmacroiy, Templeboy, 


11 




>i 


globosa, . . 


CulHon, Draperstown, . . . 


11 




AziDos 


axiniformiB, . 


Mullaghtinny, Clogber, . . 


Carboniferous Slate. 




19 


** 


Larganmore, Bangor, . . . 


Yellow Sandstone. 




ff 


carbonariiiB, . 


11 11 ... 


n 




11 


»> 


Eilcummin, Lackan Bay, 


11 




11 


centralifl, . . 


Ardnhankill, Boa Island, . . 


n 




11 


deltoidens, . 


Bruckless, Dnnkineely, . . 


It 




11 


nuculoides, . 


Dromard, Draperstown, . . 


II 




11 


oUiquiu, . . 


MullaghUnny, Clogber, . . 


Carboniferous Slate. 




»> 


obovatUB, . ' . 


If » • • 


11 




DoUbra 


attennata, 


Denylief, Cork, 


Yellow Sandstone. 




11 


equilateralis. 


Doorin, Donegal, 


II 




11 


gregaria, . . 


Mullaghtinny, Clogber, . . 


Carboniferous Slate. 




11 


orbicularis, . 


See A^nus centralis, . . . 


Yellow Sandstone. 




11 


secmiformiR, 


Rahan*s Bay, Dunkineely, . 


>i 




Atka 


CUIA. 








Nacnla 


attenuata, 


Drumquin, Drnrnqoiu, . . . 


i> 




11 


birostrata, 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 




11 


brevirostria, . 


Drumquin, Drumquin, . . . 


Yellow Sandstone. 




11 


carinata, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 




11 


davata, . . 


BmcklesB, Dunkineely, . . 


Yellow Sandstone. 




V 


cylindrica, . 


Townparks, Killeshandra, . 


II 




11 


gibbosa, . . 


Bruckless, Dunkineely, . . 


II 




11 


>» 


Lackagh, Drumquin, . . . 


II 




11 


leiorhjnchas, 


Larganmore, Bangor, . . . 


If 




11 


longirostris, . 


Mullaghtinny, Clogber, . . 


Carboniferons Slate. 




11 


oblonga, . . 


Monaduff, Drumlisb, . . . 


Yellow Sandstone. 




11 


PhillipsU, . . 


Bruckless, Dunkineely, . . 


11 




11 


»f 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 




11 


rectangularis, 


11 11 ... 


II 




11 


stilla, . . . 


Dromard, Draperstown, . . 


Yellow Sandstone. 




11 


unilateralism . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 




GacdllflBa 


tenuistiia, . . 


Ballybodonnell, Dunkineely, 


Yellow Sandstone. 




Byasoftrca 


lanoeolata, . 


Lisnapaste, BaUintra, . . . 


Carboniferous Slate. 




Crenella 


acatirostris, . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 




Hodiola 


amygdalioa, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 




It 


Gonciniia, . . 


Townparks, Killeshandra, . 


Yellow Sandstone. 




11 


divisa, . . . 


Larganmore, Bangor, . . . 


Carboniferous Slate. 




11 


lingnaUs, . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 




11 


Macadam], . 


Agbnaglogh, Clogber, . . . 


Carboniferous Slate. 




11 


megaloba, . . 


iSe^ Axinus centralis, . . . 


YeUow Sandstone. 




11 


subparallda, . 


Ballinglen, Ballycastle, . . 


II 




MytiloB 


comptus, . . 


Carrowmacrory, Tobercurry, 


Carboniferous Slate. 




Inoceramus 


vetustus, . . 


Killaghtee, Dunkineely, . . 


Yellow Sandstone. 




Mdeagrina 


rigida, . . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 
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NmnesofFossUa. 


LoceUties 








ta%A 


SiibdiTiaiOD. 






Pott-Towna. 


Genera. 


Bpedes. 






Meleagrina 


V^^^V^V^v'^WWBA 9 


St Doolough's, DobUo, . 


. Carboniferous Slate. 


Pteronites 


angastatns, . 


Bmckleas, Dunkineely, . . 


. Yellow Sandstone. 


It 


▼entriGosoB, . 


See Axinos centralia, . . 




Avicula 


angoBta, . . 


Rahan's Bay, Donkineely, 


• »> 


)) 


cydoptOB, • 


MohUl,Mohill 


. Carboniferona Slate. 


») 


infonniS) . . 


Killognnra, Killala, . . . 


»> 


»> 


laminosa, . . 


Bmckless, Dunkineely, . 


. Yellow Sandstone. 


ti 


Thompson!, . 


Bahoran, Fivemiletown, . 


. Carboniferous Slate. 


It 


YemeaiUii, . 


DmmcnrreD, EJesb, . . • 


• Yellow Sandstone. 


Pinna 


flezicostata, . 


Bunowna, Eaaky, . . . . 


. Carboniferous Slate. 


i* 


matica, . . . 


Kilbride, Ballycastle, . . 


. Yellow Sandstone. 


Lingula 


sqnamiformis, 


Leam, Tempo, 


. Carboniferous Slate. 


Malleos 


orbicularis, . 


FeamaghtLoughfBiyerMol] 


ill. 


lima 


concinna, . . 


Ballinglen, Ballycastle, . 


. Yellow Sandstone. 


» 


planicostata, 


Bmckless, Dunkineely, . 


»» 


Pecten 


arachnoideus, 


Brickeen Bridge, Killame^ 


f, Carboniferous Slate. 


» 


»» 


Ballinaconrty, Dungarvan 


> • u 


»> 


bellis, . . . 


Bahoran, Fiyemiletown, . 


• »» 


tt 


ooncayns, . . 


Killogunra, Killala, . . , 


11 


if 


conoideus, . . 


Townplots, Killala, . . . 


i» 


ti 


consimilis, . 


jSm Atiypa nana, . . . . 


• • »» 


»> 


depilis, . . . 


Townplots, Killala, . . , 


>i 


t* 


duplidcosta, . 


Laiganmore, Bangor, . , 


• • f» 


>» 


ellipticus, . . 


Conntenan, Stradone, . . 


. Yellow Sandstone. 


i» 


>* 


Bmckless, Dunkineely, 


' • » 


>» 


>» 


Doorin, Donegal, . . . 


• • n 


9) 


fallax, . . . 


Hook Head, Fetfaard, . . 


. . Limestone of the Car- 
boniferous Slate. 


» 


>> 


Bahan's Bay, Dunkineely, 


. Yellow Sandstone. 


» 


»» 


Malahide, Malahide, . . 


. . CarbonifeGTous Slate. 


)) 


granosas, . . 


St Doolough's, Dublin, . 


? 


»> 


granulosus, . 


Greaghs, Ballintra, . . 


• • »i 


» 


f* 


Clonea, Dungarvan, . . , 


« • »» 


)» 


Hardingii, . 


Lisnapaste, Ballintra, . 


• • »» 


>» 


incrassatos, . 


M »» • 


• • i» 


»> 


interstitialis, . 


Bmckless, Dunkineely, 


. . Yellow Sandstone. 


Jt 


9* 


Kilbride, BallycasUe, . 


• • »» 


» 


irregalarifl, . 


Bahoran, Fivemiletown, 


. . Carboniferous Slate. 


>» 


Enockonnien- 








sis, . . . . 


Knockonny, Ballygawley, 


• »» 


»> 


macrotis, . . 


Bmckless, Dunkineely, 


. . Yellow Sandstone. 


»» 


megalotis, . . 


Poulscadden, Howth, . 


. . Carboniferous Slate. 


»> 


micropterus, . 


Killycloghv, Lisbellaw, 


• • M 


>» 


mundns, . . 


Lisnapaste, Ballintra, . 




>> 


Murchisoni, . 


»» 71 


• • 1» 


»» 


}t 


Townparks, Killeshaodra, 


. Yellow Sandstone. 


»> 


pera, .... 


Townplots, Killala, . . 


. . Carboniferous Slate. 


M 


plicatus, . . 


Mohill, Mohill, .... 


, . Limestone of the Car- 
. boniferous Slate. 


?> 


polytrichus, . 


Bmckless, Dunkineely, 


. . Yellow Sandstone. 
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Names of Foflslls. 


LocaUties 








flnil 


Snbdivialon. 






Poat-Towiuk 


Genera. 


Spe^ea 






Pecten 


quinqaelinea- 








tns, . . . 


Mohill, MohUl, 2 


Carboniforous Slate. 


tt 


rugnlosus, . 


Doorin, Donegal, 2 . . . . 


Yellow Sandstone. 


)t 


semidrcolaris, 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


1) 


11 


Bruddess, Dnnkineely, . . 


Yellow Sandstone. 


n 


scalaris, . . 


Mohill, Mohill, 


Carboniferous Slate. 


t* 


serratus, . . 


Lisnapaste, Ballintra, . . . 


If 


}f 


Bimplez, . . 


Cnllion, Draperstown, . . . 


Yellow Sandstone. 


If 


Sowerbiiy . . 


Bnickless, Dunkineely, . . 


If 


ft 


II 


Mohill, Mohill 


Carboniferous Slate. 


>f 


11 


Lisnapaste, Ballintra, . . . 


II 


11 


spinulosos, . 


Bmckless, Dunkineely, . . 


Yellow Sandstone. 


It 


transversiifl, . 


Clonea, Dnngarvan, .... 


Carboniferous Slate. 


II 


undalatos, . 


Lisnapaste, Ballintra, . . . 


_ „ If 


Mouotis 


seqnaliB, . . 


Gullion, Draperstown, . . . 


Yellow Sandstone. 


Bbach: 


[OPODA. 






Orbicola 


quadrata, . . 


Rahan*8 Bay, Dunkineely, . 


If 


11 


trigonalia, . 


lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Prodncta 


acaleata, . . 


Kilbride, Ballycastle, . . . 


Yellow Sandstone. 


ft 


11 


Ballinacourty, Dnngarvan, . 


Carboniferous Slate. 


11 


antiqaata, . 


Lisnapaste, Ballintra, . . . 


II 


ft 


caperata, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


tr 


II 


Currens, Castle Island, . . 


Carboniferous Slate. 


»t 


II 


Clonea, Dungarvan, .... 


II 


If 


II 


Doorin, Donegal, 


Yellow Sandstone. 


It 


ft 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


It 


II 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


It 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


tt 


oondnna, . . 


Bruckless, Dnnkineely, . . 


Yellow Sandstone. 


tt 


If 


Drumscraw, Drumquin, . . 


11 


It 


II 


Malahide, Malahide, . . . 


Carboniferous Slate. 


If 


It 


Lisnapaste, Ballintra, . . . 


II 


If 


II 


Poulscadden, Howth, . . . 


II 


It 


corrugata, . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


If 


Mohill, Mohill, 


Carboniferous Slate. 


ti 


If 


Rahan*s Bay, Dunkineely, . 


Yellow Sandstone. 


tt 


elegans, . . 


Bruckless, Dnnkineely, . . 


II 


It 


fimbriata, . . 


Kilbride, Ballycastle, . . . 


II 


tt 


fragaria, . . 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


tt 


II 


Clonea, Dungarvan, .... 


It 


II 


gigantea, . . 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


II 


granulosa, . 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


ti 


hemispherica, 


Lackagh, Drumquin, . . . 


Yellow Sandstone. 


tt 


It 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


tt 


interrupta, . 


Ballinacourty, Dungarvan, . 


It 


tt 


latissima, . . 


St. John's Point, DuDkineelv, 


Limestone of the Car- 
boniferous Slate. 
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NaiiiMofFoiBDi. 


LocallttM 








and 


flnhdivMnn 






POflt-TOWDB. 


OUUUITIWUU. 


Oenen, 


Bptdm, 






Prodacta 


UzupinA, . . 


Cattle Espie, Comber, . . . 


Arenaoeona Limestone. 


i» 


lobata, . . . 


BrocUess, Daokineely, . . 


TeUow Sandstone. 


»» 


II 




u 


i» 


longispina, . 


Mohfll, MohUI, 


Carboniferons Slate. 


ft 


II 


Ponlacadden, Howth, . . . 


1) 


II 


II 


Lisnapaste, Ballintra, . . . 


II 


II 


margaritacea, 


Bmckless, Dankinedy, . . 


TeUow Sandstone. 


If 


II 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


II 


II 


MohiU, Mohill, 


II 


II 




Lackagh, Dmmqnin, . . . 


II 


II 


II 


Newcastle, Clogheen, . . . 


II 


II 


membranaoea, 


Ballinacoart7, Dongarran, . 


ti 


II 


II 


Usftapaste, Ballintra, . . . 


II 


II 


mesoloba, . . 


Townparks, Killeshandra, . 


Yellow Sandstone. 


II 


ovalis, . . . 


Donegal, Donegal, .... 


II 


II 


pectinoidfls, . 


Greagh'a, Ballintra, . . . . 


Carboniferous Slate. 


II 


II 


St. John's Point, Dnnkineely, 


Limestone of the Car- 
boniferons Slate. 


II 


praslonga, . . 


Cregganore, Gort, .... 


TeUow Sandstone. 


II 


II 


Clonea, Dungarvan, .... 


Carboniferons Slate. 


II 


pugilifl, . . . 


St. John's Point, Donkineely, 


Limestone of the Car- 
boniferous Slate. 


II 


II 


Mohill, Mohill, 


Carboniferous Slate. 


It 


fi 


Hook Head, Fethard, . . . 


Limestone of the Car- 


ti 






boniferons Slate. 


II 


II 


Malahide, Malahide, . . . 


Carboniferous Slate. 


II 


punctata, . . 


Lackagh, Dramqnin, . . . 


II 


It 


»i 


Malahide, Malahide, . . . . 


II 


II 


puBtulosa, . . 


Lisnapaste, Ballintra, . . . 


II 


II 


II 


Hook Head, Fetbard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


II 


Ponlscadden, Howth, . . . 


Carboniferous Slate. 


II 


qaincuocialls, 


Granard, Granard, .... 


TeUow Sandstone and 
Arenaceous Limest. 


II 


II 


Townparks, Killeshandra, 


TeUow Sandstone. 


II 


II 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


II 


ft 


Mohill, Mohill, 


II 


li 


nigata, . . . 


Ponlscadden, Howth, . . . 


II 


II 


II 


BaUinaconrty, Dimgarvan, . 


II 


II 


scabricula, . 


Bnickless, Dunkineely, . . . 


TeUow Sandstone. 


II 


II 


Ponlscadden, Howth, . . . 


Carboniferous Slate. 


II 


II 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


II 


i» 


Malahide, Malahide, .... 


11 


II 


♦♦ 


Mohill, Mohill, 


II 


II 


Sootica, . . 


Dmmkeeran, Edemy, . . . 


TeUow Sandstone. 


II 


II 


Scraghy, Castlederg, .... 


II 


II 


»» 


Dromore, Omagh, 


II 


II 


II 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


II 


d6«vD&« • • • 


Brackless, Donkineely, . . . 


TeUow Sandstone. 
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Names of Foaslls. 


Localities 








and 


Snhdl vision. 






Post-Towns. 


lAI/UA T AUMAMA^ 


G«nera. 


Species. 






Prodacta 


setosa, . . . 


Cregganore, 6ort, . . . . 


. TeUow Sandstone. 


»» 


11 


Hook Head, Fethard, . 


. Limestone of the Car- 
boniferous Slate. 


» 


11 


Mohill, MohiU, .... 


. . Carboniferous Slate. 


It 


11 


Malahide, Malahide, . . . 


>» 


If 


11 


Lisnapaste, Ballintra, . . 


• 11 


It 


11 


Poulscadden, Howth, . . 


• >» 


t} 


spinosa, . . . 


Bruckless, Dunkineely, . . 


. . Yellow Sandstone. 


i» 


11 


Malahide, Malahide, . . . 


. . Carboniferous Slate. 


It 


11 


Laragh, Stradone, . . . . 


. . TeUow Sandstone. 


Yt 


sulcata, . . . 


MohUl, MohiU, 


. Carboniferous Slate. 


11 


)) 


Ballinacourty, Dungarvan 


f • >» 


t) 


11 


Rahan'sBay, Dunkineely, 


. YeUow Sandstone. 


tf 


11 


Bnickless, Ponkineely, . , 


> • »» 


11 


11 


Malahide, Malahide, . . , 


, . Carboniferous Slat«. 


Leptagonia 


analoga, . . 


Clonea, Dimgarvan, . . 


• • 11 


n 


)) 


Currens, Castle Island, . 


' • 11 


»» 


•» 


Lisnapaste, Ballintra, . 


' • 11 


tt 


}} 


Ring, Enniskillen, . . . 


• • f» 


>» 


»» 


Stridagh Point, Donegal, 


• • 11 


ti 


»» 


Malahide, Malahide, . . 


• • »» 


11 


nodalosa, . . 


Correns, Castle Island, . 


• • 11 


11 


}) 


Ejlnamack, Clonmel, . 


• • 11 


11 


»» 


Hook Head, Fethard, . 


. , Limestone of the Car- 
boniferous Slate. 


11 


ragosa, . . . 


Ballinacourty, Dungarvan 


, . Carboniferous Slate. 


Leptnna 


conyolata, . . 


Lisnapaste, Ballintra, . 


• • ii 


t} 


11 


Ballinacourty, Dungarvan 


» • » 


11 


11 


Hook Head, Fethard, . 


. . Limestone of the Car- 
boniferous Slate. 


11 


Dalmaniana, 


Lisnapaste, Ballintra, . 


. . Carboniferous Slate. 


11 


Hardrensis, . 


Bruckless, Dunkineely, . 


. . TeUow Sandstone. 


1) 


11 


Hook Head, Fethard, . 


. . Limestone of the Car- 


« 


^ 




boniferous Slate. 


11 


11 


Lisnapaste, Ballintra, . 


. . Carboniferous Slate. 


11 


11 


MohiU, Mohill, .... 


' • 1* 


11 


lata?. . . . 


Bruckless, Dunkineely, . 


. . YeUow Sandstone. 


11 


multidentata, 


Balljbodonnell, Dunkineel 


y»« »» 


11 


»» 


St. John's Point, Dunkine< 


sly. Limestone of the Car- 
boniferous Slate. 


11 


perlata, . . 


Rahoran, Fivemiletown, 


. . Carboniferous Slate. 


11 


plicata, . . . 


Ardoe, Ardmore, . .. . 


• • 11 


11 


11 


Clonea, Dungarvan, . . 


• • 11 


11 


11 


Lisnapaste, BaU intra, . 


• • »> 


11 


serioea ? . . 


11 11 


11 


11 


11 


Ballinacourty, Dungarvan 


1 • n 


11 


sordida, . . 


Lisnapaste, Ballintra, . 


• • 11 


11 


11 


Bruckless, Dunkineely, . 


. . YeUow Sandstone. 


11 


volva, . . . 


St. Doolough's, Dublin, 


. . Limestone of the Car- 
boniferous Slate. 


11 


11 


Poulscadden, Howth, . 


. . Carboniferous Slate. 
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Names of FoHUa 



Genen. 



Orthia 



» 

ft 
it 

f» 
i» 

ti 
II 
II 
II 
II 
♦I 
II 
II 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
i» 
II 
11 

»i 
II 
»i 
II 
II 
II 

11 
II 
II 

n 

M 

n 
II 
If 
» 



arachnoidea, . 



II 



arenata, 



II 
II 



Bechei, . . 
caduca, . . 
drcalarifl, . 
comata, . . 
crenistria, . 



II 
II 
II 
»i 
II 

II 
II 
II 



II 
II 
II 



granulosa, 



II 
II 
II 
II 

II 



II 
II 
II 
II 
»i 



cylindiica, . 
fiUaria, . . . 



interlineata, . 



latksiina, . . 



t* 



loDgisulcata, . 



II 



papilionacea, . 



i» 

ti 
>» 
II 

II 



LociUtiM 

and 
Poat-Towna. 



Cnmghf Ardmore, . . . 
Shanbally, Cork, .... 
Cregganore, Gort, .... 
Ballinacoorty, Duogarran, 
St John's Point, Dunkineely, 

Whiting Bay, Toughal, . 
Bahoran, Fivemiletown, . 
Lisnapaste, BalUntra, . . 
Carrens, Tralee, . . . 
Bahan*sBa7, Donkineely, 
Cregganore, Gort, .... 
Ardloaghlll, Baillyshannon, 
Cnrrena, Castle Island, . . 
Edenaasop, Tyrone, . . . 
Hook Head, Fethard, . . 

SL John's Point, Dunldneelj, 
BCalahide, Malahide, . . 
Poolacadden, Howth, . 
Castle Espie, Comber, . 
Brackless, Donkineely, . 
Poulscadden, Howth, . 
Clonea, Dungarvan, . . 
Malahide, Malahide, . . 
Doorin, Donegal, . . . 
Ballinaconrty, Dungarvan. 
Poulscadden, Howth, . 
Clonea, Dungarvan, . 
Lisnapaste, BalUntra, . 
Brackless, Dunkineely, . 
Hook Head, Fethard, . 



Ballinaconrty, Dungarvan, 

Dunally, 

Currens, Castle Island, . . 
Lisnapaste, Ballintra, . . 
Poulscadden, Howth, . . 
St John's Point, Dunkineely, 

Bahan's Bay, Dunkineely, . 
Ballinaoourty, Dungarvan, . 
Poulscadden, Howth, . . . 
Drumquin, Drumquin, . . ; 
St. John's Point, Dunkineely, 

Swellan, Cavan, .... 
Townparks, Killeshandra, . 
Rahan's Bay, Dunkineely, 
Granard, Granard, . . . 



Subdivision. 



Carboniferous Slate. 

II 
Yellow Sandstone. 

Carboniferous Slate. 
Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 

II 

>» 

II 

Tellow Sandstone. 

II 

II 
Carboniferous Slate. 

Tellow Sandstone. 

limestone of the Car- 

boniferouB Slate. 

i» 
Carboniferous Slate. 

II 
Arenaceous Limestone. 

Tellow Sandstone. 

Carboniferous Slate. 

II 

II 
Tellow Sandstone. 

Carboniferous Slate. 

II 

II 

II 
Tellow Sandstone. 

Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 
Tellow Sandstone. 
Carboniferous Slate. 

II 

11 
Limestone of the Car- 

boniferons Slate. 

Tellow Sandstone. 

Carboniferous Slate. 

II 
Tellow Sandstone. 
Limestone of the Car- 
boniferous Slate. 
Tellow Sandstone. 

II 

II , 

Tellow Sandstone and 

Arenaceous Umest 
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Names of FohOs. 



■■nn^ 



Gcnem. 



Orthia 






i> 



SpedQB. 



II ^ 
parallela, . . 



IiVcaUtiM 

and 
Pof|>Toviu. 



'» • 



II 


W 


l» 


» 


II 


II 


II 


II 


II 


II 


»l 

if 
l> 


II 

nnqiiiiata^ . 


M 


f* 


II 


II 


II 
II 


II 
8inittfct]Uri3, 


II 


•» 


II 
II 

ir 


II 
salcata, , . . 
tcMlrtriatft? . 


Siftlta. 


II 
a|M*Br9t«» . 


II 
II 


atteniuLta, . . 


M 


If 


l> 


II 


II 


II 


l» 


w 


II 


» 


II 
II 


II 
bisnlcata, . . 



II 
II 

•I 



calcarata, . . 



If 

II 
II 
II 

II 



dattoiU, 



II 



H(wk H««d» Fatbitid, . . . 

MohiU, M«hiU, 

Oxm^f ArfhiuNre, .... 
Clooea, DoQganraii, .... 
St jQhjft'g PcttoU Dunkineely, 

Kill)ri4e, BaUycaatl^ . 
. Po«1aQaddeQ» Howtli, . 
Stridagh Point, Donegal, 
Townparka, KjHaahandra, 
Brucklaa^ Donkinealj, « . . ^ 
St Jobft'a Point DvaJkiaeely, 



Poulscadcleo, Howth, . . 
BrucklwH 1>iiAkiiie%, . . 
Cloqea,, Dnngarvaii, . . . 
PoHlaea<i4aD, Hewib, . . 
Bnucklass, DookiiMeiyy . . 
Ciirfoiia^ Caatle Iala«^ . . 

8ha«baUy> Cork 

Arclo«» AiKbuwe, .... 
Clonea, Danganran, . . . 
MalahMto, If alaliid% . . . 
Bmgklagj^ Dimklaaelj, . . 
Ring, JCnniakiUen, . . . . 
H:ook Haa4, Fetliard, . . 

CloMa, Dooganran, . . . 
Ballioaeoufty, Dimgaiyan, 
Poalscaddon, Howih, . . . 
Giaaaid, Graoaid, .... 

Ballinaconrty, Dongaryan, . 
HooJk Haad, I^tbai^ . . . 

SUave QaUioA, Ma^^harafelt, . 
KiU^iide, BaUycaatle, 
Qnaard, Qiaaaid, . 

Dan^lpyam Ga Qktei. 
Lianaiiaste, Balfintrat 
Hook Head, Fetbard, 

Donally, 

MalahidA, Mabhtde, . 
Lianapaate, Ballin^a, 
Graggaooia, Gort, 
Kilnamack, Clonmel, 



SaMlTtatoo. 



TqUow ^andatqaa^ 



II 



limeBtane of the Car- 
boniferous Slate. 
CarboniferoDs Slate. 



II 
II 



Limestone of the Car- 
boniferous Slate. 
Arenaoeous Limestone. 
Carboniferous Slate. 



II 



Yellow Sandstone. 



II 



Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 
Yellow Sandstone. 
Carboniferous Slate. 



II 



Yellow Sandstone. 
Carboniferous Slate. 
II 

II 

II 

II 
Yellow Sandstone. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 
II 
II 

Yellow Sandstone and 
Arenaceous Umest. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Yellow Sandstone. 

Arenaceous Limestone. 

Yellow Sandstone and 
Arenaceous Limest 

Yellow Sandstone. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carbrnditerous Slate. 

II 

II 
Yellow Sandstone. 

Carboniferous Slate. 
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NaniMOfFoHllii 






»> 

91 
91 
99 
99 
99 
99 
99 
99 

99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 

99 
99 
99 
99 

99 
99 
99 
99 
99 

99 
99 
99 
99 
99 
99 
99 
99 

99 



99 

vTitia 



99 

99 



Speda 



Spirifen critpa, 



99 



disjnnctt, . 



9f 
9) 
99 
»9 
99 



»9 

giganteft, 



99 



99 



grandsDYa, . 



99 
99 



99 

inomata, 



99 



megaloba, . 
minima, . . 
octoplicata,. 



91 



ostiolata, 



99 
99 
99 
99 

99 
99 

rhomboidea, 

99 
99 

rotondata, . 

^ 99 

liidiBi . . . 

99 

Bpedosa,. . 

9» 
99 

99 

99 

Urii, . . 
cuapidata, . 

99 
99 



Localitlfla 
and 



Lianapaate, Ballintiv, 
Malahide, Malahide, . . 
Kilnamack, Gbnmel, . 
Clonea Castle, Dongaryan 
Bracklesfl, Donkineely, . 
Whiting Bay, Tooghal, 
IfialahidB, Malahide, . . 
Reendonoughan, Bantiy, 
Ponlflcaddeo, Howth,. . 
MohUl, Mohill, .... 
Hook Head, Fethard, . 

Donegal, Donegal, . . . 
Binniakiddy, Cork, . . 
lianapaste, Ballintra, . 
Shanbally, Carrigaline, . 

Castleogaiy, 

Cregganore, Gort, . . . 
Shanbally, Cortc, . . . 
Carrens, Castle Island, . 
Clonkeifl^, Virginia, . . 
Bahau*8 Bay, Donkineely, 
Ballinaooarty, Dangarvan 
Hookhead, Fethard, . . 

Monaghan, Monaghan, . 
Clonea, Donganran, . . 
MohUl, Mohill, . . . 
Horath, MoynaUy* . . 

Bnu^less, Donkineely, . 
Malahide, Malahide, . . 
lisnapaste, Ballintra, . 
Ballinaooarty, Donganran, 
Hook Head, Fethard, . 

Clonea, Donganran, . . 
Malahide, Malahide, . . 
Ballinaooarty, Dongaryan. 
Poolscadden, Howth, . 
Brockless, Donkineely, . 
Doorin, Donegal, . . . 
Rahan*s Bay, Donkineely, 
Hook Head, Fethard, . 

Malahide, Malahide, . . 
Lisnapaste, Ballintra, . 
Doorin, Donegal, . . . 
lisnapaste, Ballintra, 
St John's Point, Donkinedy, 



Siibdl?irian. 



Carboniferooa Slate. 



99 
99 
99 



Yellow Sandstone. 
Carboniferoaa Slate. 



99 
99 
99 
99 



limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 
Carboniferous Slate. 



99 
99 
99 



Yellow Sandstone. 
CarbomferooB Slate. 



99 



I 



Yellow Sandstone. 

99 

Limestone of the Car- 
boniferoos Slate. 

Carboniferoas Slate. 

99 

Limestone of the Car- 
boniferoas Slate. 
Yellow Sandstone. 
Carboniferoas Slate. 

99 
99 

Limestone of the Car- 

Ixmiferoos Slate. 
£Sarbonifen>as Slate. 

99 
99 
99 

Yellow Sandstone. 

99 

99 

Limestone of the Car- 

Ixmiferoos Slate. 
Carboniferoas Slate. 

9> 

Yellow Sandstone. 
Carboniferoas Slate. 
Limestone of the Car- 
boniferoas Slate. 
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Names of FoiBUfl. 


Localities 








and 
Foat-Tomoa 


Sobdiyislon. 








GenflnL 


Bptdm, 






Cyrtia 


euapidata, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


» 


tt 


Curragh, Ardmore, . . . . 


CarboDlferona Slate. 


9J 


tt 


Newcastle, Clogheen,. . . . 


ft 


» 


tt 


Cnrrens, Castle Island, . . . 


tt 


tf 


tt 


Malahide, Malahide, . . . . 


t» 


it 


diatans, . . . 


Hook Head, Fethard,. . . . 


Limestone of the Car- 
boniferons Slate. 


ti 


tt 


Cnrrens, Castle Island, . . . 


Carboniferous Slate. 


ty 


it 


Kilnamack, Clonmel, . . . 


• 

It 


Jf 


tt 


Tinnjcaliill, Donegal, . . . 


Yellow Sandstone and 
Arenaceous limest 


1) 


It 


Malahide, Malahide 


Carboniferous Slate. 


if 


It 




Yellow Sandstone. 


ft 


tt 


Ponlscadden, Howth, . . . 


Carboniferous Slate. 


tt 


laminosa, . . 


Hook Head, Fethwd, . . . 


Limestone of the Car- 
boniferous Slate. 


tt 


it 


Ballmaconrty, Donganran, . 


Carboniferous Slate. 


ft 


tt 


Stridagh Point, Donegal, . . 


ti 


tt 


11 


PoolsQEidden, Howth, . . . 


It 


It 


n 


Malahide, Malahide, . . . . 


11 


yi 


lingoifeia, . . 


Granard, Granard, . . . . 


Yellow Sandstone and 








Arenaceous Slate. 


>» 


maaogonia, 


Hook Head, Fethard, . . . . 


Limestone of the Car- 
boniferous Slate. 


ff 


nuda, .... 


Clonea, Dnngarvan, . . . . 


Carboniferous Slate. 


ti 


tt 


Rinniskiddy, Cork, , . . . 


tt 


tt 


eemicircalarifl, 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


if 


tt 


Mohill, Mofaill, 


Carboniferous Slate. 


9) 


tt 


Malahide, Malahide, .... 


It 


tt < 


nmplez, . . . 


tt tt .... 


It 


tt 


tt 


lisnapastOtBallintra,. . . . 


tt 


>i 


t» 


Hook Head, Fetliard, . . . 


Limestone of the Car- 
boniferous Slate. 


tt 


tt 


St John*s Pomt, Dnnkineefy, 


II 


Martinia 


decora, . . . 


Clonea Castle, DungarvanBay, 


Carboniferous Slate. 


n < 


eUiptica, . . 


Ballybodonnell, Donkineely, 


Yellow Sandstone. 


fi 


It 


Malahide, Malahide, .... 


Carboniferous Slate. 


>f 1 


glabra, . . . 


Clonea CastlOyDnngarvanBay, 


tt 


n ] 


)hal«ia, . . 


St Doolongh's, Dablin, . . 


*» 


»> 


tt 


Ballinacoarty, Danganran, . 


tt 


it 


ft 


Clonea, Dnngarvan, .... 


tt 


i> ] 


plebeia, . . . 


Hook Head, Fethard 


ti 


tt 


tt 


Tnllyard, Armagh, .... 


Lower Limestone. 


tt 


tt 


lisnapaste, Ballintra, . . . 


It 


N stiigooephaloidefly 


tt tt ... 


It 


Beticnlaria, imbricata, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 








boniferous Slate. 


tt. 


11 


Ring, Enniakillen, .... 


Carbomferons Slate. 


tt 


It 


MohiU, Mohill, 


tt 
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NamMOfFotflOs. 


LoeaUtlM 


StiMfirtalmi. 






MUU 

Potfr'Towiit* 


Genenu 


SpedM. 






RatieolttiA 


ImMotlai . . 


HookHflid,9Mb«fd|. . . . 


liflMMMie of the Oar^ 
boniferons SUite. 


If 


ttMitoi . . . 


Doorin, Donegal, 


Yellow Sandstonet 


tf 


microgemma, . 


MohiU, llohill, 


Carboniferous Slate. 


tt 


tt 


HaliOiida, Ma1aliide» .... 


,t 


M 


tt 


Hook HwkI, Fithtfd, . . . 


Limestone of the Car- 
boniferous Shita 


tf 


tt 


PonlflcaddflD, Howth, . . . 


Carbooiferons Slate. 


W 


ilftetilla, . . 


T«mo&, Boyle, 


Lower Limestone. 


Bnchythyris 

f* 


dupUdcotta, . 
It 


BruoiaiMi DuddiMeliri . . . 
Killagfatee, Danktoedy, . . 


Yellow Saudstonok 
If 


If 


II 


Lisnapaste, Ballintra, . . . 


Carboniferoos Slate. 


tf 


M 


MalahidOi MaUbide, . . . . 


ft 


fi 


IntogHoooU, . 


Mohai, Mohill, 


It 


ff 


t) 


BaOiiUMoarty, Dvttgtrvaii, . 


ft 


)} 


oYftUa, . . . 


BaUimusom^i Duogarvaii, . 


ff 


tf 


pAognlt, . . . 


Ballmacoarty, Dimgarviui| . 


If 


ff 


II 


Hook Head, Fttbaid, . . . 


ff 


tt 


ti 


Malahide, ICalahJde, .... 


It 


ti 


planata, . . . 


SL Donloagh's, Dttblfn, . . 


Limestone of the Oar- 
boniferons Slate. 


tt 


pUualeotUta, . 


. BrockltM, DnnkiiMely, . . 


Yellow Sandstone^ 


Athyrlt 


OMMMItllCA} 


Bracklefls, Dimkineely, . . 


If 


II 


tl 


MalaUde, HCaUhlde, .... 


Cttbo&iferous Sli^e. 


It 


II 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniftrons Slate, 


It 


tt 


Rathbale, Swordft) 


Carboniferous Slate. 


ti 


tl 


BaUinaootiTty, DangMvaD, . 


It 


It 


II 


Poulscadden, Howth, . . . 


,1 


tt 


daeuMftU, . . 


Brucklesfl, Donklneeljr, * . . 


Yellow Sandstone* 


It 


tl 


Cunagli, Ardmofe^ .... 


Carboniferous Slat«. 


It 


tl 


Hook Head, Fethard, . . . 


Uinestone of the Car^ 






. 


boniferons Slater 


ti 


II 


Cloaea, DungafVAO, .... 


Carboniferous Slate. 


II 


If 


Usnapaste, Ballintra, . . . 


19 


It 


It 


Gurreiia, Cattle Iflland, . . . 


11 


It 


tl 


Malahide, Blalahldo, .... 


It 


tt 


II 


8t John's Pi^t, Daftkineely, 


T^esUme of the Car- 








boniferous Slate* 


II 


tl 


PovlMadden, Howth, . . . 


Cftrbontferoos Slate. 


tt 


depressa,. . . 


Hook Head, FethAfd, . . . 


Limestone of the Car- 
boniferous Slate. 


TI 


It 


Doorin, Donegal, 


YeUow Sandstone* 


4 

It 


tt 


Donegal, DoiMgal, .... 


ft 


II 


ft 


Malahide, Halahide, . . . . 


«Caiboniferous Slate. 


II 


fimbriata, . . 


Poslscadden, Howth, . . . 


II 


It 


glabristria^ . 


Ballinafioorty, Dongarvao, . 


It 


tl 


II 


Mohia,Mobm, 


It 


It 


It 


Lough Esk, Donegal, . . . 


Arenaceous Limestone. 


tt 


II 


MalaUde, Malahide, . . . 


Caarboniferons Slate. 



aittniTit-^roflffin, akJ) ititnir« tocAtituw. 



4? 



NameofFoMllB. 



Gcoflra. 



Athjiii 

»i 
II 

It 
n 

M 
ft 

tt 
>t 

Atrypa 

tt 
tt 
t» 
tt 

tt 
tt 

tt 
ft 

tt 
tt 
»» 

99 

tl 
ft 
99 
99 

tt 

n 

t> 
tt 
tt 
t» 
tt 
f* 
n 
tt 
tt 
tt 
ji 
tt 
tt 
tt 
tt 
tt 



Spedel. 



globiil«ti8| . . 



»9 



hispida, . . . 



tt 



plandiiikAta, . 



19 



i^wHUoia, 



» • 



tt 



yy 



triloba, . . . 

angolaris, . . 

OompCAy • . . 

desqoamata, . 

iaUaX,' 



• • • 



tt 

9t 

tl 

tt 
tt 
ft 



99 



lEregana^ 
hattata, . 



99 



tt 



indeatata, 
iaspcTEta, 

tt 
juveniSi . 

t» 
lachryma, 

nana, . . 
oblonga? 
pleurodon, 

tt 

tt 
priflca, 

proava, . . . 

pagnus, . . . 



• • • 



Localities 

and 
{■Atl-frowiia. 



Cloneai DttfigarVatl, .... 
KilMda^ Ballycastl6, . . . 
Su John's Pdnt, DndkiHeely, 



Limapaate, Bulllnttia, 
Lackagh, Drttraqttlfij . 
Inyer, Donegal, . . . 
Lisnapaitd) BaHintn, 
Hook HMd) ^etbiiM, 



Biohin, Mohlll, .... 
Dramsofaw, Dinfi^iiifi^ 
Ballinglen, Ballycastle, 
Kilcttttuniii, SiUala Bay, 
CloiMMi OMtle, Ditil^fran Bejr 
Ball]liaooitttv,DungarVaik Ba^ 
Ardo«, AfdifiofA, 4 . . 
Brackless, Dunldneely, . 
Hook Headi Fetbard, . 

Eilnamack, Clonmel, . 
Cnrra&B, Cattla Istond, . 
Creeganoro, Gatt^ . . . 
PotuacaddaUf Howthf . 
FiyamUatowiif FivaodlOtown, 
St. Dooloogh'Sf IhibUiti . 

Malahide, ICalabide, . . . 

Kilbride, BaUycaattop . . 

Brackless, Dankineely, . 

Hook Haad, Fethaid^ . . 

BaUinaecmrtf, Doaiptftati, 
Ponlsoaddaii, Howth| 
Larganmore, Bangor, . 
Cloosay Dttogarvant * . 
Ballinaoourt^ry DongaiVati, 
Cregganora, (>ort« « < . 
BrucUcM^ DufikuMtly, 
Malabldef llalahid«y » . 
BmoUasSf l>iHikiaacly» . 
Mohill, MohiU, . . « . 
Bahoran, FivBmiletoirSi 
Clonea, Dungarvan, « « 
CreggaiMMuQorty « , . 
Bnicklesa^ DbokiBadiyi . 
lialabidar Ma2ahid«» . . 
Shaoballyi CanigaliBa, . 
Malabida, Slalakida» . . 
St. Doolougb's, ]3ublin, 



SubdiTlilan. 



Cobcndftroas Slate. 

Arsliaoioas Liinest(»ie. 

limestone of the Car- 
boniferous Slate. 

GarboniftroQS Slate. 

Yellow Sandstone. 

Arenaceous Limestone. 

Carboniferous Slate^ 

Lii&estMie of the Car- 
boniferous Slate. 

Carboniferous Slatet 

Yellow Sandstone. 

AraiaoMas Limestone. 

Carboniferous Slate* 
f) 
tt 
tt 

Yellow Sandstone. 

limestone of the Car- 
botiil^roiia Slate. 

Carboniferous Slate. 

Yellow Sandstone. 
Oarboni&rous Slate. 

9f 

Limestone of tha Gar- 
boniferons Slate. 

Carboniferous Slate. 

Arenaoaous Limestone. 

Yellow Sandstone. 

Limestone of the Car- 
bonilieroaa Slate. 

Carboniferous Slate. 

99 

Yellow Sandstone. 
Carboniferous Slate« 

Yellow Sandstone. 

Carboniferous Slate, 
'bellow Sandstone. 
Carboniferous Slate. 



YellofW Sandstone. 

♦9 

Carboniferous Slate. 

Tf 
tt 

Limestone of the Car- 
boniferous Slate. 
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NaniM of FoMllfc 


LocaUtlM 








And 


SOlluSVUBflR- 






Pott-Towna 


a^lAWiA V A^BVBaa 


GenenL 


BgneHm. 






Atiyp* 


pognot, . . . 


Inver, Donegal, 


ArenaoeoDS limestone. 


»* 


ndUlia, . . . 


BrookleflB, DonkiDedy, . . . 


Yellow Sandstone. 


t» 


» 


CreggaDore, Gort, 


II 


») 


11 


Malahide, Malahide, .... 


CarboniliBroas Slate. 


»f 


renifonnisy . • 


Lisnapaste, Balliotra, . . . 


II 


♦1 


Moeulotf . . . 


Gnnard, Grinatd, .... 


TeUow Sandstone and 
Arenaoeona limestona 


11 


»> 


Malahide, Malahide, .... 


CarbonUiBnHia Slate. 


i» 


itriatnla, . . 


Clonea, Dongarvan, . . . . 


ti 


II 


»» 


Binniakiddy, Cork, .... 


1 ' 

ti 


ft 


» 


Curragh, Aidmore, . . . . 


II 


It 


II 


Ballinaooorty, Donganran, . 


fi 


fi 


sulcirofltrif, . 


Camly, Sligo, 


11 


If 


II 


Bnicklese, Donkineely, . . . 


Ydtow Sandstone. 


H 


triplex, . / . 


Kildrese, CookftowD, . . . . 


ly 


yy 


Yeotilabnim, . 




Carboniferona SUte. 


») 


yirgo,. . . . 


Laiganmore, Bangor, . . . 


Tdlow Sandstone. 


CBUSTACEA. 


• 


• 


Galymene 


granolata?. . 


BalUnaconrty, Dongarvan, . 


CaiboniferonB SUte. 


If 


Ubvib, .... 


Clonea, Dangarvan, . . • . 


II 


f> 


LatrenUi, . . 


Clonea, Dangarvan, . . . . 


II 


Griffithides 


obsoletos, . . 


Kflbride, Ballycasde, . . . 


Arenaoeoos Limestone. 


PhillipsU 


Cold 


Lisnapaste, Balllntra, . . . 


CarboniliBroas Slate. 


fi 


gemmolifera, . 


Poolscadden, Howth, . . . 


II 


It 


>i 


Kilbride, Ballycastle, . . . 


Arenaoeoas Limestone. 


»» 


troncatola, . . 


Hook Head, Fethard, . . . 


Tiimestone of the Car- 
boniferoas Slate. 


ft 


ti 


Correne, Castle Island. . . . 


Carboniferoos Slate. 


Dithyrocaris 


Gold, .... 


Aghnaglogh, Clogher, . . . 


»> 


ti 


Soonleri,.. . . 


Aghnaglogh, Clogher, . . . 


»> 


Bairdia 


cartas, . . . 


Granard, Granard,. . . . . 


Carboniferons Slate and 
Arenaceous Limest 


Cythere 


arcoata, . . . 


Dromard, Draperstown,. . . 


Tdlow Sandstone. 


ft 


bitabercalata,. 


Coltra, Hollywood, . . . . 


t> 


ft 


oornata, . . . 


Coltra, Hollyifood, . . . . 


*» 


ft 


cofltata, . . . 


Caltra, Hollywood, . . . . 


>i 


ft 


elongata, . . 


Caltra, Hollywood, . . . . 


If 


ft 


ezcavata, . . 


Aghnaglogh, Clogher, . . . 


Carboniferons SUite. 


ft 


ffibbertii, . . 


Larganmore, Bangor, . . . 


Tdlow Sandstone. 


tf 


impressa, . . 


Dromard, Draperstown,. . . 


»» 


ft 


inomata, . . 


Cultra, Hollywood, . . . . 


»> 


ft 


oblonga, . . . 


Collion, Draperstown, . . . 


>> 


• 

ft 


orbicttlariB,. . 


Bnnowna, Easky, 


II 


ft 


posilla, . . . 


Callion, Draperstown, . . . 


>» 


ft 


subrecta,. . . 


Larganmore, Bangor, . . . 


»> 


t» 


tritubercalata. 


Caltra, Hollywood, . . . . 


»» 
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Karnes of Foe8l]& 


LocaUties 

ATlil 


^ Sabdiylakn. 




. 


PoBfeToims. 


Q«nera. 


•Spedea. 






AKHSLIDA. 




• 


Serpula 


Bcalaris, . . . 


Lisnapaste, BalliDtra, . 


. . Carboniferous Slate. 


Spirorbis 


caperatua, . . 


Hook Head) Fethard, . 


• • tt 


9» 


globosoa, . . 


Aghnaglogb, Clogher, . 


» • tt 


f» 


intermedins, . 


Cnltra, Hollywood, , . . 


. . Tellow Sandstone. 


n 


minntna,. . . 


Aghnaglogb, Cloghery . , 


. . Carboniferous Slate. 


»i 


omphalodes? . 


Cultra, Hollywood, , . . 


. Tellow Sandstone. 


Sinroglyphns 


marginatna, . 


Hook Head, Fethard, . , 


. Limestone of the Car- 
boniferous Slate. 


Serpulites 


membranaceua 


St. Doolongh'B, Dnblin,. , 


• • >» 


schinod; 


EBMATA. 






PalflBchmiis 


elegana, . . . 


Hook Head, Fethard, • . 


• Limestone of the Car- 
bonifiarona Slate. 


n 


gigaa, . . . - 


Hook Head, Fethard, . . 


• »» 


n 


tt 


Rahan*B Bay, Dunkineely, 


. Yellow Sandstone. 


ft 


Eonigii,. . . 


Bahan^s Bay, Dunkineely, 


• ♦» 


Echmocrinus 


elegans, . . . 


Hook Head, Fethard, . . 


, . Limestone of the Car- 
boniferous Slate. 


*f 


giabrispina, . 


Hook Head, Fethard, . . 


• »» 


tf 


tt 


Clonea, Dungarvan, . . . 


. Carboniferons Slate. 


It 


faiBerialia, . . 


Killydoghy, Lisbellaw, . . 




1) 


Urii, .... 


Townparks, Killeshaudra, . 


. Tellow Sandstone. 


n 


tt 


Lough Esk, Donegal,. . . 


. Arenaceous Shale. 


It 


tt 




. Carboniferous Slate. 


tt 


tt 


St. John's Point, Dunkinec 


)ly, Limestone of the Car- 
boniferous Slate. 


ti 


tt 


Malahide, Malahide, . . . 


. Carboniferons Slate. 


11 


retnstoB, . . 


Hook Head, Fethard, . . 


. Limestone of the Car- 
boniferous Slate. 


Adelocnnitt 


histriXi ... 


Ballinaconrty, Dnnganran, 


. CarbonifiBrous Slate. 


Platycrinus 


contractna, . . 


Cregganore, Gort, . . . . 


. Tellow Sandstone. 


ti 


gigas, . . . . 


Mah^ide, Malahide, . . . 


. Carboniferons Slate. 


t> 


granulatns, . 


Ballinaconrty, Dungarvan, 


• 9* 


t» 


interscapnlaris; 


Ballinaconrty, Dongarvan, 


»» 


ft 


»t 


Poulscadden, Howth,. . . 


♦ > 


It ^ 


ladniatns, . . 


Hook Head, Fethard, . . 


. limestone of the Car- 
boniferous Slate. 


1 


tsYia, .... 


Hook Head, Fethard, . . 


• »• 


tt < 


Drnatns, • . . 


Hook Head, Fethard, . . 


t> 


'tt ] 


pnnctatus, . . 


St. John's Point, Dunkinec 


siyt t> 


tt < 


Bimilis, . . . 


Ballinaconrty, Dungarvan^ 


. Carboniferous Slate. 


1 


triacontadacty- 








Ina,. . . . 


Hook Head, Fethard, . . 


. Limestone of the Car- 
boniferous Slate. 


Platycrinnfl t 


bubercDiatns, . 


Ballinaconrty, Dongarvan, 


. Carboniferous Slate. 


Poteriocrimis j 


ipraciiis, . . . 


Hook Head, Fethard, . . 


. Limestone of the Car- 
boniferous Slate. 


TaxoGEums 


macrodactylus, 


Clonea, Dungarvan, . . . 


. Carboniferous Slate. 


It 


It 


Ballinaconrty, Dungarvan, 


• >» 


CyathocrinuB < 


elliptlcns, . . 


Ballinacourty, Dungarvan 


»f 
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JOTTBHAL or TSl ftBOLOeiCAL iOCISVY <UP »VBW. 



Naiii«ofFoMi]iL 



GfllOIEi 



QpedfiL 



LacaUtlei 

and 
VMivTownfi 



CyathocriniiB eDlpticui,. 



»• 

•t 

»f 

M 
M 
H 

II 

tf 
»> 

tl 
f) 
»» 
If 

»» 

» 

» 

it 
If 



geometrions, 



If 



mftciOQlieinu,. 



ft 
ft 



oraatiu* . 
pinnatuff? 

ff 



»» 



tabenntUtiUy 
▼arlabilU, . 



If 
)i 
If 



RhodocHaus yenu,. . ^ . 
Actinocri^iu Qitbertsoiil, . 

polydactylus, . 

purilhyi, , • . 



If 
fi 
ff 
If 
ff 
If 
ff 
If 

9* 



*f 

Atodhms 



w 

ft 
II 
ff 



t6886latlU| • • 

tiiaoontadacly- 



ff 



Mfllerii 



ZOOPHTTA. 

Ample^oa nodqloBpa^ 



ff 
ff 
If 
If 

ff 
ff 

If 



If 
SowerbU* 



fi 
f> 



If 
tortaosos. 



If 



Lisnapaste, Ballintra, . . 
Poal0ca4cUii^ Bowtb, • . 
Curreiu, Cattle Island, . . 
Carragb, Ardmore, . . . 
BaUinacour^, Dangairan, 
Kftlabidfl, Malahide, . . . 
IbUian*s Bay, ptmkineely, 
St Poolongh'fl, PubUn,. . 

loanapasta, Ballintra, . . 

Mohill, Mohill, 

Malahide, Malahide, . . . 
lisnapaste, Ballintra, . . 
Ck>nea, DuBgaFvaii, . . . 
St. Doolough's Dublin,. . 

BalHnaooaitj', Bmgtrran, 
Hook Head, FeAaid, . . 

Ballinaconrty, Danganran, 
Cnrrena, Castle Island, . . 
Knocklofly, Co. Tlpperary, 
Clonea, Dnngarvan, . . 
Malahide, Malahide, . . 
Bnickless, Dtinkineely, . 
Fftulscadden, Howth,. . 
Malahide, Malahide, . . 
Ballinacoiirbr, Dungarvan: 
Malahide, Malahide, . . 
Brackless, DoBkineely, . 
Sahan's Bay, Donkineely, 
Ardoe, Ardmore, . . • 
' Gonea,. DnBgarraB, . , 
Usnapaste, BalhRtra, . 
CloBea, DnngarvaB, . . 

Bailiaaooarty, IKiBgarvan, 
Malahide, Malahide, . . . 
Hook H^kd, Fethard, . . 



Clonea Castle, DnngaryaM, . 

BaUinacourty^ Dangarvan, . 

BalliDacourty, Dongarvan, . 

Cfenea, Dungarvan, . . . . 

Hook Head, Fethard, . . . 

Malahide, Malahide, . . . . 
Hook Head, Fethard, . . . 

Clonea Castle, Dungarvan Bay, 



CaitiHiifRraw Slate. 



ft 
t» 
ft 
tt 
ft 



Teljow Sandstona 
Limestone o{ tlte QK' 

boniftroos Slater 
Cairboniferoaa SUte. 



w 

If 

II 
Limestone of the Car- 

beslfcfons Slate, 

CarbonifBTons Slate. 

' Limestone of the Car- 

bonilBfoai Slate. 

Carboniferous Slate. 

If 

ft 

ft 

ff 
Tellew Sandstone^ 

Carboniferous Sla^ 

11 

II 

It 
TeUew Sandstom^ 

CaibonifOTooa Slate. 

II 
II 
II 



II 

II 
Limestone of the Car- 

banifaons Slat^ 

Cavboniferous SUte. 

II 
11 
If 
Limestone of the Car- 

boniftioua Slate. 
CaibonUeFoaa Slater 
Limestone of the Car- 

booifivous Slataw 
Carboniferous Slate. 



GBIFFITH — ^FOSSIL AST) UUHSGt LOCALITIES. 



51 



Karnes of Fossila. 












Localitiea 


SabdiYlaloiL 




Genera. 


Spedes. 


ana 
Post-Tovns. 1 




Tnrbinolopsifl 


bina? 


Brackleas, Donkineely,. . . 


Yellow Sandstone. 




>i 


» 


Currens, Castle Island, . . . 


Carboniferous Slate. 




»f 


Celtica, . . . 


Ballinacoorty, Dungarvan, . 


11 




>> 


if 


Knocklofty, Co. Tipperaiy, . 


11 




>» 


ft 


Clonea Castle, Dungarvan Bay, 


11 




» 


paudradialis, . 


Currens, Castle Island, . . . 


11 




»t 


» 


Ballinacourty, Dungarvan, . 


11 




t» 


pluriradialis, . 


Currens, Castle Island, . . . 


11 




Tmrbinolia 


fdngites, . . . 


Kilbride, Ballycastle,. . . . 


Arenaceous limestone. 




i» 


n 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 




i» 


)t 


Brucklesfl, Dunkineely, • . . 


Yellow Sandstone. 




}» 


It 


Slieve Gallion, Magherafelt, . 


11 


■ 


If 


ii 


Lisnapaste, Ballintra, . . . 


11 




)f 


11 


Poulscadden, Howth 


Carboniferous Slate. 




»» 


if 


Ballybodonnell, Dunkineely, . 


Yellow Sandstone. 




11 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 




Siplionopliyllui 


I cylindrica, . . 


Lackagh, Drumqnin, .... 


Yellow Sandstone. 




11 


11 


Ardsallagh, Drumquin, . . . 


Carboniferous Slate. 


/ 


» 


ii 


Scraghy, Castlederg,. . , . 


11 




»f 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 




M 


ff 


Poulscadden, Howth,. . . . 


Carboniferous Slate. 




Astraea 


iiregolaris, . . 


Bunowna, Easky, 


11 




» 


pentagonal . . 


Larganmore, Bangor, . . . 


Yellow Sandstone. 




lithodendron 


affine, . . . . 


Lackagh, Drumquin,. . . . 


11 




» 


cffispitosum, . 


Scraghy, Castlederg, .... 


11 




It 


sezdecimale, . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 




1) 


11 


Poulscadden, Howth,. . . . 


Carboniferous Slate. 




»» 


fi 


St. John's Point, Dunkineely, 


Yellow Sandstone. 




Syringopora 


bifurcata, . . 


Poulscadden, Howth,. . . . 


Carboniferous Slate. 




11 


catenata, . . 


St. John's Point, Dunkinedy, 


Limestone of the Car- 
boniferous Slate. 




11 


genicolata, . . 


Drumscraw, Drumquin,. . . 


Yellow Sandstone. 




tt 


11 


Tinnycahill, Done^, . . . 


Yellow Sandstone and 
Arenaceus Limest. 


' 


n 


11 


St. John's Point, Dunkineely, 


Limestone of the Car^ 
boniferous Slate. 




11 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 




11 




Bruckless, Dunkineely, . . . 


Yellow Sandstone. 




11 


ramnlosa, . . 


Rahan's Bay, Dunkineely, . 


11 




n 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 




n 


11 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 




Aolopora 


campanulata, . 


Hook Head, Fethard, . . . 


11 




Manon 


cribrosnm ?. . 


Bruckless, Dunkineely, ... 


Yellow Sandstone. 




11 


11 


Clonea, Dungarvan, . . . . 


Carboniferous Slate. 




11 


11 


Ballinacourty, Dungarvan, . 


11 


t 


Astieopora 


antiqua, . . . 


Hook Head, Fethard,. . . . 


Limestone of the Car- 










boniferous Slate. 
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Names of FotsUii 


Localities 








and 
PM^TownSb 


Sab^Tlskm. 




_ . » 


Gmenu 


Spedei. 






DictjophTllU 


anc&qfia,. . . 


Hook Head, Fethard, . . . 


limestone of the Ou- 
boniferous Slate. 


Pleurodicty- 


problematl- 


Balliiiaooiirty, Dsmgarvaiii . 


Carbooiforous Slate. 


fim 


cnm? 






n 


»» 


Olonea, Dungmrran, .... 


tl 


t» 


It 


Ltmapaste, Balttntm, . . . 


»t 


Fftyodtes, 


fibrosa, . . . 


Ckmea, Dcmgarrmo, .... 


It 


»» 


tl 




tl 


t* 


iiMgattoinA? . 


Meenacarrigby, Dfomquiii, . 


Yellow Sandstone. 


»» 


m 


MalfthMe, Malahide, .... 


Carboniferous Slate. 


M 


It 


Scraghy, Drumqtiin, .... 


tl 


»» 


tt 


Poulacaddcn, Howtli, . ~ . . 


It 


Yt 


poljmorpha, . 


Hook Head, Fethard, . . . 


Limestone of tbe Car- 
boniferous Slate. 


It 


serialiSi . . . 


Malabide. Malahkto 


Carboniferous Slate. 


11 


spongltos, . . 


Poalseadden, Howtb, . . . 


II 


11 


a 


Swellan, Cavan, 


It 


t 


11 


Malabide, Malabide, .... 


It 


1} 


tenmsepta, . . 


Lackagb, DrmnqidB,. . . . 


Tellow Sandstone. 


tl 


II 


Mohilt, Mobill, 


Carboniferous Slata 


It 


It 


Pouleeadden, Howth, .... 


It 


tl 


tamida, . . . 


Lackagb, Drumqnin, .... 


Yellow Sandstone. 


It 


It 


Malabide, Malabide, .... 


Carboniferous Slate. 


Stromatopora 


concentrica, . 


Killybrone, Killala, .... 


Aienaoeous Limestone. 


f f 


It 


Malabide, Malabide, . . . . 1 


Caiboniferous Slate. 


Yerticimpon 


abnormis? . . 




tl 


•1 


It 


Malabide, Malabide, .... 


tl 


9 W 

11 


It 


Clonea, DaDgarTan, .... 


tl 


11 


tt 


Poulscadden, Howth,. . . . 


II 


f 9 
ft 


It 


BalliTiftcoarty Pt., Dimgar- 




Berenicea 


mef^aBtoma, 


TCUl, ...a..... 

See ivifb SpirorMs caperatoa^ . 


II 

It 


Oibicnlhes 


antiqauB, . . 


Raboran, Fiverailetown, . . 


tt 


MiUepora 


^iniciu8| ... 


Clonea, Dimgarvan, .... 


It 


ti 


It 


Lisnapaste, Ballintra, . . . 


tt 


11 


tl 


BalUnaconrty, Dongaiyan, . 


tt 


11 


interporosa, . 


Malabide, Malabide, .... 


It 


11 


tt 


Mohill, Mobin, 


tt 


11 


tt 


Lisnapaste, Ballintra,. . . . 


Yellow Sandstone. 


11 


ocalata, . . . 


Cregganore, Gort, 


Carboniferous Slale. 


)) 


11 


PonUicadden, Howtb,. . . . 


II 


II 


rhombifera, . 


Lisnapaste, Ballintra, . . . 


II 


11 


tt 


Poalscadden, Howtb, . . . 


Yellow Sandstonei 


It 


filrailisy . . . 


Cregganore, Grort, 


Limestone of the Car- 
boniferous Slate. 


It 


It 


St. Dooloagb's, Dublin, . . 


CailKmtferous Slate. 


•> 


spiddans, . . 


Poulscadden, Howth, • . .^ 


tl 


Goigonia 


assimilis, . . 


Ballinaconrty, Dungarvan, . 


Yellow Sandstone and 


» 


zic-zac, • « . 


Granard, Granard, 


Arenaceous Tiime- 








atone. 
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Karnes of FoBsiU. 


LecaUties 








and 


SnbdlvlalAn 






Poet-Towns. 


iMMHUTlBMMI. 


Genera. 


Species. 






Jania 


antiqna, . . . 


St John's Point, Dunkinee] 


ly, Carboolferoas Slate. 


}f 


bacillaria, . . 


Lisnapaste, Ballintra, . . 


• f> 


It 


crassa, . . . 


St. John's Point, Donkineel 


y, Limestone of the Car- 








boniferous Slate. 


>» 


»» 


Lackagh, Dnunqnin,. . . 


. Yellow Sandstone, 


YinGoIaria 


parallela, • . 


Mohill, Mohill, 


. Carbomferoos Siato, 


Glanconome 


bipiniiata, . . 


Ballinacoarty, Dongarvan, 


• >» 


i» 


»> 


Pottlscadden, Howth,. , . 


• >» 


»i 


plttUlAy . . . 


Lisnapaste, Ballintra, . . 


• >t 


» 


ft 


BalUnaoourty, Dongarvan, 


II 


u 


n 


Ponlscadden, Howth, . . 


• II 


1% 


»» 


Lackagh, Drumqnin,. . . 


. YeUow Sandstone. 


Ptylopora 


macropora, . . 


Ponlscadden, Howth, . . 


. Carboniferous Slate. 


>» 


pluma, . . . 


Hook Heady Fethard, . , 


> . Limestone of the Cai^ 








boniferous Slate. 


ti 


»j 


Ponlscadden, Ho?^ . . 


. Carboniferovs Slate. 


>» 


» 


Malahide, Malahlde, . . . 


• II 


FeDeatelU 


antiqna, . . . 


Currens, Castle Island, . . . 


• II 


>» 


»» 


Gurteenrofl, Bantry, . . . 


II 


>) 


ft 


KiUingley, 


II 


)) 


»» 


Bruckiess, Donkineely, . . 


. Yellow Sandstone. 


)) 


}) 


Blackball Head, Cork, . . 


. Carboniferous Slate. 


»» 


»i 


Malahide, Malahide, . . . 


II 


w 


carinata,. . . 


Enagh, Tynan, . . . ^ . 


II 


n 


i» 


Malahide^ Malahide, . . . 


' • f» 


>> 


flabdlata, . . 


Bruckiess, Dunkineelj, . 


. . Yellow Sandstone 


» 


formosa, . . . 


Currens, Castle Island, . 


. . Carboniferous Slate 


f) 


ft 


Malahide, Malahide, . . . 


• II 


» 


laxa, .... 


Clonea Caatle, Dungarvan 


> • II 


)) 


multiporata, . 


Brickeen Bridge, Killarue] 


^y . Yellow Sandstone. 


» 


Dodnloaa, . . 


Poulscadden, Howth, . 


. . Carboniferous Slate. 


» 


oculata, . . . 


Ballinacourty, Dungarvan, 


• • II 


t) 


plebeia, . . 


Killybrone, Killala, . . . 


. . Arenaceous Limestone. 


n 


regularis, . , 


Lisnapaste, Ballintra, . . 


. Carboniferous Slate. 


)f 


reticularis, . . 


Currens, Castle Island, . . 


• II 


)} 


spongites, . . 


Poulscadden, Howth, . . 


• II 


)» 


teuuiflla, . . . 


Kilnamack, Clonmel,. . . 


II 


1) 


»i 


Greaghs, BalHntra, . . 


II 


M 


»» 


Bruckiess, Dunkineely, . 


, . Yellow Sandstone. 


1) 


f) 


Poulscadden, Howth,. . 


, . Carboniferous Slate. 


)> 


>f 


Malahide, Malahide, . . 


• • II 


f> 


uadulata, . . 


Bruckiess, Dunkineely, . 


, . Yellow Sandstone. 


»» 


»> 


Kilbride, Ballycastle,. . 


. . Arenaceous Limestone. 


It 


ft 


Greaghs, Ballintra, . . 


. . Carboniferous Slate. 


« 


It 


Malahide, Malahide, . . 


• • ?i 


1) 


)f 


Poulscadden, Howth, . 


• • II 


Polypora 


dbndroides, . 


Town parks, Killesbandra, 


. . Yellow Sandstone. 




tt 


Hook Head, Fethard, . 


. . Limestone of the Car- 
boniferous Slate. 


Retepora 


undata, . . . 


Lisnapaste, Ballintra, . 


. . Carboniferons Slate. 


» 


M 


Mohill, Mohill, .... 


• • 11 
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Kaxnfli of Fonils. 


Localities 

And 

Post-Towns. 


Subdivisian. 


Geneis. 


Species. 


PLANTS. 

LowxB Caeboiofbbous 

Plants. 

Stembergia approximata, 

Sphenopteris linearis, • . 


Cnltra, Hollywood, .... 

Golin, Cavan, 

Riy. Banagh, Dmmcurren, 
Kesh, 


Yellow Sandstone. 
II 

II 

II 
Carboniferons Slate. 

Yellow Sandstone. 
II 

11 

II 

»i 

II 

II 
Yellow Sandstone. 

i» 
II 
II 
II 
11 
Carboniferons Slate. 

II 
Yellow Sandstone. 

II 

II 

II 

II 
Carboniferous Slate. 


Facoids and 
Ferns and 
Ferns 

Stigmaria 

Sigillaria and 

»» 
»} 

M 
fT 

II 
II 
l» 
II 
II 
II 
l> 
II 

Cjclostigma 
Sphenopteris 

II 
Lejndodendron 

II 


Ferns, . . . 
Faooids, . . 

i> 
II 
fiooideSi . . . 

Dictyophjllnm 
Ferns, . • . 

II 
II 

II 

II 

II 

II 

»i 

i» 

II 

i> 

II 

II 
Hibemica, . 

Griffithii, . . 

new, • • • • 


Bunatrahir, Ballycastle, . . 
Kilcammin, Killala Bay, . . 
Dromard, Draperstown, . . 
Fallagloon, Maghera, . . . 
Mac Swyne*s Bay,Dunkineely, 
and North coast of Mayo, . 
Do., do. 

Cork, Cork, 

Blackball Read, Castletown, 
Drummanmore, Armagh, . . 
Camphire, Yale of the Bride, 
Janeville, Yale of the Bride, . 
Brnckless Chapel, Dunkineely, 
Bmckless, Dankineely, . . . 
Aighaa Bridge, Dunkineely, 
Brickeen Bridge, Killamey . 

Clontarf, Dublin, 

Bleankillew, Drumod, . . . 
Cultra, Hollywood, .... 
Kiltorcan, Ballyhale, . . . 

TaUow Bridge," 

II II 
Drumconny, Cloone, .... 



Section II. — Ditision I. 

The first member of the Second, or Limestone Group of the Series, is the 

Lower CarhoniferotM Limestone, 



Names of Foisils. 


Localities 
and 


Genera. 


Species. 


Post-Towns. 


MOLL 
Cephai 

OBTHOGE 

Orthoceras a1 

ci 


ascA. 

^PODA. 
BATIDiB. 

^tenuatum, . . . . : 

nctum, 

jrlindracenm, .... 


Rathgillen, Nobber. 

II 
Ballinacourty, Dungarran. 
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Names of Foflsils. 



Qcnera. 



Specie& 



Orthooens 
»> 

a 

It 
»» 

)* 

I) 

LozoceraB 

It 

« 
>* 
t» 
I) 
Campyloceras 

Cydoceras 
Poterioceraa 

*» 

Acdnoceras 
Cyrtoceras 



GoniatiteB 

i» 
i» 
>» 
II 
II 
II 
II 
)i 
II 
11 
II 
II 
II 
II 
II 
11 
n 
II 
II 
»j 
II 



cylindracenm, 



11 



II 
ovale, 



II 
II 
II 



pyramidale, 
Btriatam, . 



»i 

Bieynii, . . 

II 
distana, . • 

laterale, . . 

II 
II 
II 
II 
II 
II 

II 
nngnis, . . . 

liByigatam, . 

fuaiforme, 

yentricosnm, 

giganteum, . 

tubercalatam, 

Nautilidjs. 

discus, . . . 
excavatns, . 
fasdculatiu, . 
intercostalis, 
latna, 
Usteri, 



II 
II 
II 
II 



micronotiu, 
mutabilis, . 
obtusuB, . 



II 

II 

II 
ovatnB, 

II 



BphiBroidalia, 



II 



II 
Btriolatns, 



• • • • • 



Localities 

and 

Post-Towns. 



Corkeen, Rash. 
Tankardstown, Eildorrery. 
Rathcline, Lanesborough. 
Rathgillen, Nobber. 
Ardclogh, Eiidare. 
Ballinac«arty, Dangarran. 
Annagli, Charleville. 
Millicent, Clane. 
Little Island, Cork. 
MiddletoD, Cork. 
Millicent, Clane. 
Little Island, Cork. 
Eilmallock. 
Little Island, Cork. 



ji 



Ardclogh, Bathcoole. 
Millicent, Clane. 
Carrigahorrig, Portamna. 
Tirlecken, Ballymahon. 
Ballinacourty, Dangarvan. 
Cregg, Nobber. 
Little Island, Cork. 
IShrule, Ballymahon. 
Millicent, Clane. 

II 

II 
Cork, Cork. 



Cork, Cork. 
Ballyduff, Dnngarvan. 
Millicent, Clane. 
Killyrean Upper, Emyvale. 
Millicent, Clane. 
Portamna, Galway. 
Millicent, Clane. 
Ballyduff, Dangarvan. 
Howth, Howth. 
Castlecree, Cork. 
Ballinacourty, Dangarvan. 
Cregg, Nobber. 
Ballyduff, Dangarvan. 
Cork, Cork. 
Millicent, Clane. 
Gregg, Nobber. 
Little Island, Cork. 
Ballyduff, Dungarvan. 



II 



II 



Nenagh, Tipperaiy. 
Eilmallock. 
Mullawomia, Ballymahon. 
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HtmmviVomXlM, 


LocaHtiM 

amA 








Post-Towns. 


G4D6ra. 




Spedea. 




Goniatites 


tnmcfltni} 


Tankardftown, Kildoirerjr. 


DiBdtes 


costellAtiu, 


Millicent, Clane. 


>» 


6i9cm% 


i» 


M 


M 


Blackrock, Cork. 


)) 


latidorMtOfl, 


MUUoent, Clane. 


}} 


planotergatu, ... * 


Cork, Cork. 


ft 


•absnlcatiiB, 


Little Island, Cork. 


»* 


19 


Millioent, Claneu 


11 


soleatiu^ 


liittle Island, Coik. 


t} 


trochlea, 


Cookstown, Cookfltown. 


Temnochidliu 


bumgalatiu^ 


Ballinacourty, Dangarvan. 


)f 


19 


Middleton, Cork. 


It 


It 


Tirlecken, BaUymabon. 


)} 


11 


Laracor, Trim. 


i» 


If 


Millicent, Clane. 


a 




11 


f) 


11 


Tirlecken, Ballymalion. 


ti 


It 


Ardclogh, Eildare. 


»» 


eoronatofl, 


Little Island, Cork. 


}i 


oostalifl, 


Millicent, Clane. 


1) 


crenattifl, 


Tirlecken, Shmle. 


u 


fnrcatos, . . . . ^ . 


CasUe Richard, Middleton. 


11 


moltiearinatiu, . . . . 


Millicent, Clane. 


11 


r 

It 


Tankardstown, Kildorreiy. 


11 


11 


Tirlecken, Balljmahon. 


11 


11 


Ardogh, SathcooW. 


fi 


11 


Little Island, C<»^k. 


11 


11 


Longford, Longford. 


11 


pingiiis, 


Kilmallock, limerick. 


ti 


11 


BallydiiflE^ Dimgarran. 


11 


anlcifenifl, 


Millicent, Clane. 


11 


11 


Ballydufi^ Dungarran. 


11 


11 


Ardclogh, Bathooole. 


11 


tabercnlattu, 


Dungarvan, Wateriord. 


KautiluB 


cyclostomiis, 


Little Island, Cork. 


11 


11 


Middleton, Middleton 


11 


11 


Ballybeg, Bntteyant 


11 


dorsafis, 


Little Island, Cork. 


11 


}} 


Kilcommock, Longford. 


11 


)} 


MilUcent, Clane. 


Bellerophon 


apertofl. 


Ballyduff; Dungarran. 


i» 


91 


Riltullagh, Boscommon. 


11 


11 


Annaghugh, Armagh. 


11 


11 


Tankardstown, Kildorrery. 


11 


i1 


Carlingford, Carlingford. 


11 


11 


Armagh, Armagh. 


11 


11 


Drummanmore, Armagh. 


11 


11 


Ardagh, Dramcondra. 


11 


cmmu-axietiB, 


New Road, Armagh. 


11 


costatas, 


Cookstown, Cookstown. 


11 


11 


Carlingford, Carlingford. 



obivhth— 90S8II;. ahd iciKiira logalttixs. 
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Names of FossilB. 



Genera. 



Species. 



Bellerophon 



If 

>i 
I* 
II 



Euphemiis 



II 

11 



ISBVIB, « . . 

tMlgQOtiAili^ 

«t 
f« 

n 
n 

intersectofl, 
Uriii. . 

ft 



LodOifies 

and 
Poflt-Towns. 



CUjTBKOffODA. 
PECrnNIBRANCHIi.TA. 

Macrochelliis acatns, . . . 

„ cnrviliofens, . 

ff imbricatnsi . . 

fj parallelm^ . . 

y, rectUineius . . 

Loxonema iRonSy . . . 

J, constricta, . . 

jf impeDdeof , . . 

„ Bulcnlosap . . 

Tarritella megaspira, . . 

yy ^ svtaialis, . . 

» ff 

»> n 

„ tttuoatriay . . 

>f »f 

ff »> 

Natioopris canaBauata, . 

„ dubia, . . . 

M elongata, . . 

If >» 

If ff 

„ N<eritoides^ . . 

„ FhiUlpeii, . . 

If $9 

If M 

ff f» 

If f» 

ff . If - 



Millicenti Clana. 
Millicent, Clane. 
Tirlecken, Ballymahon. 
Carlingford, Carlingford. 
Ardagh, Drumcondra. 
Curkeen, Rush. 
Ardagh, Drumcondra. 
Millicent, Clane. 
Incerti loci. 
Cooks town, Tyrone. 
Cregg, Nobber. 



I 



Laracor, Trim. 
M illicent, Clane. 
Milllcent, Clane. 
Milllcent, Clane. 
Armagh, Armagh. 
Little Island, Cork. 
Drumlattery, Skerries. 
Toberory, Tulsk. 
Rathmojle House, Roscommon. 
Millicent, Clane. 
Chicken Hill, Kilmallock. 
Curkeen, Rusb. 
Millicent, Clane. 
Tankardstown, Kildorrerj. 
Tirlecken, Ballymahon. 
Millicent, Clane. 
Carrigahorrig, Portumna. 
Gookstown, iS^one. 
Horath, Moynaiij* 
Oldtown, Dublin. 
Tymore Todd, Augher. 
Laracor, Trim. 
Tirlecken, Ballymahon. 
Ring, Enniskilleo. 
Carrigaline, Cork. 
Millicent, Clane. 
Eilmore, Armagh. 
EiltuUagh, Rosoonunon. 
Tullyoran, MohiU. 
Eilcommook, Longford. 
Ardclogh, Ratbcoole. 
Ballydufif, Dungarvan. 
Ballinacourty, Dungarvan. 
Millicent, Claue. 
Lane, Skerries. 



58 



J0T7SKAI OF THX OXOLOOICAL SOGIBTT OF DUBLIir. 



Names of FomOs. 



Genera. 



Natioopais 



It 



EuomphaloB 



» 
n 
n 
ti 
II 
11 
I* 
*> 
II 
II 
II 
II 
II 
II 
fi 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
I) 



Platyschiflma 



II 
II 
II 
II 
11 



Plearotomaria 



II 
II 
II 
»i 
II 
11 



Speclei. 



plidttria, 



>» 

ft 
acutos, . . . 

» 
II 
11 

I* 

nqnalifl, . . . 

II 
aognis, . . . 

calyx, . . . 

i> 
cristatiu, . . 

crotalostomiu, 
II 



II 



neglectns, .... 
pentangnlatoB, . . 



II 
» 
II 
II 
II 
II 
If 
II 



pileopsidetiB, 



II 



rotundatus, 

II 

II 

II 

II 
tabolatos, . 

II 

II 

II 
Cirroides, . 

Helicoides, . 

II 

11 
Jamesii, . . 

zonites, . . 

carinata, . 

concentrica, 

11 
decuflsata, . 

filosa, . . . 

Griffithii, . 



Localities 

and 

Post-Towna 



II 



Annagh, Armagh. 
CSookstown, Tyrone. 
College Hall, Tynan. 
MiUicent, Clane. 
Howth, Howth. 
Ballykea, Skerries. 
Little Island, Cork. 
Ardagh, Dromcondra. 
Curkeen, Bush. 
Ballykea, Skerries. 
Chicken Hill, EilmaUock. 
MiUicent, Clane. 
Tankardstown, KUdorrery. 
Strokestown, Bosoommon. 
Carrickreagh, Enniskillen. 
Bathmoyle House. 
Dmni, Udemy. 
MiUicent, Clane. 
MiUicent, Clane. 
Tirlecken, Ballymahon. 
Little Island, Cork. 
Carrigahorrig, Portnmna. 
BaUykea, Skerries. 
Tankardstown, EUdorrery. 
Ardclogh. 

Ardclogh, Bathcoole. 
MiUicent, Clane. 
Ardagh, Drumcondra. 
Howth, Howth. 
Cookstown, Cookstown. 
New Boad, Armagh. 
Ardagh, Drumcondra. 
MuUaghfin, Duleek. 
Little Island, Cork. 
Moymore, Tulla. 
Little Island, Cork. 
Mulnahunch, Dungannon. 
Tirlecken, Shmle. 
CoUege HaU, Tynan. 
Cookstown, Cookstown. 
Curkeen, Bush. 
MiUicent, Clane. 
Donaghrisk, Cookstown. 
Cork. 

Cookstown, Tyrone. 
Clare, Cookstown. 
Milverton, Skerries. 
MiUicent, Clane. 
MiUicent, Clane. 
Ardclogh, Bathcoole. 
MiUicent, Clane. 



oxiPFiTH — rosac akd iinmia locauxkb. 
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JOTTfiNAL OF THE GEOLOGICAL 80CIBTT OF DUBLIN. 



Karnes of FoMili. 



Genera. 



Spedea. 



PlearorhynchiiB Hibemiciu, 



** 
»> 



Cypricardia 
Leptodomns 



** 



»( 



Yenenipis 



9t 



Nucala 

Area 

CucollsBa 

f* 

i» 

Byssoarca 

»» 
Modiola 

Lithodomus 

Mytilos 

Inooeramus 

>» 

>» 
Meleagrina 

M 
M 
l» 
i1 
V 
»> 

Pteronites 
Avicnla 

M 

n 
ti 
»» 
i» 
»» 
»» 

Pinna 
Anomia 



It 

If 
inflatna, . 

minaz, . 

fi 

»i 
tiigonalis, 
cnoeata,. 
cylindrica, 
fragilis, . 
senilis, . 



t) 



ciagalatua, 
obsoletiu, 
scalaris, . 



Atrachia. 

rectangulariSi , 
fimbiiata, . , 
argnta, . . , 
tenaistria, . , 



obtusa, . . 
reticulata, . 
patula, . . 
dactyloides, 
Flemingi, . 
IsBvissimug,. 
orbicularis, . 
pemoides, . 
vetostusi . 
lasvigata, . 



»» 



»> 



»» 



pnlchella, 
quadrata, 
radiata, . 
latiis, . . 
IsBvigata, 
laminosa, 



It 



n 



lunulata, 



»» 



a 



recta, . . . 
flabelliformis, 
antiqna, . . , 



Localities 

and 
Post-Towna. 



Bliddletou, Cork. 
Tankardstown, Kildorrery. 
Castle Island, Castle Island. 
Carrickboy, Longford. 
Ballykea, Skerries. 
Millicent, Clane. . 
Ballydaff, Dongarvan. 
Clontnrk, Carrickmacross. 
Balsitric, Nobber. 
Millicent, Clane. 
fneerti loci, 
Millicent, Clane. 
Ardagh, Drumoondra. 
Howth, Howth. 
Millicent, Clane. 
Millicent, Clane. 



Cookatown, Cookstown. 
Ballyduif, Dungarvan. 
Bantyre, Cork. 
Cregg, Nobber. 
Bathgillen, Nobber. 
Millicent, Clane. 
Millicent, Clane. 
Blackrock, Cork. 
Millicent, Clane. 
Millicent, Clane. 
Cork, Cork. 
Millicent, Clane. 
Millicent, Clane. 
Ardagb, Dmmcondra. 
Ardagh, Dmmcondra. 
Millicent, Clane. 
Curkeen, Rush. 
Howth, Howth. 
Millicent, Clane. 
Millicent, Clane. 
Ardagh, Dmmcondra. 
Millicent, Clane. 
Millicent, Clane. 
Millicent, Clane. 
Howth, Howth. 
Ardagh, Dmmcondra. 
Howth, Howth. 
Salmon, Balbriggan. 
Millicent, Clane. 
Millicent, Clane. 
Cookstown, Cookstown. 
Poulscadden, Howth. 



GBOTITH — ^FOSSIL AND HDriNG LOCALITIES. 
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Karnes of Fosfrils 



Genera. 



SpedesL 



tt 

»» 
Pectfin 

It 
»» 

>» 

11 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

V 

11 
11 
ii 
11 
11 
11 
11 
11 
It 
11 
11 
11 
11 
1* 
11 

19 

11 
t1 
11 
11 



alteroata, 

laevigata, 

prisca, 

arenoBus, 

»» • 

dathratus, 

coelatus, 

»» 
concentrico-striatus, . 

it 

deornatus, 

diBsimilis, 

it 

ellipticus, 

it 

a 
11 
It 

elongatus, 

fallax, 

i> 

»» 

11 
filatus, • 

flexaosns, 

Forbesii, 

gibbosifi, 

it 
granosns 

it 
II 
hians, 

intercostattis, . . . . 

mundiu, 

Murchisokii, . . . . 

II 

ovatuS) 

planicostatus, . . . . 
plicatos, 

19 

Sedgwickii, . . . . 
semistriatus, . . . . 

11 . . . . 

Sowerbii, . . . . 

11 

91 



Localities 

and 
Post-Towns. 



Ardagh, Dromcondra. 
Millicent, Clane. 
Ardagh, Dromcondra. 
Millicent, Clane. 
Howth, Howth. 
Little Island) Cork. 
Red Barn, Armagh. 
Cookstown, Tyrone. 
Millicent, Clane. 
Howth, Dublin. 
Little Island, Cork. 
Millicent, Clane. 
Ballyduff, Dungarvan. 
Ballyduff, Dmigaryan. 
Millicent, Clane. 
Little Island, Cork. 
TuUyard, Armagh. 
Howth, Dublin. 
Millicent, Clane. 
Kilmore, Cavan. 
Millicent, Clane. 
Little Island, Cork. 
Ballyduff, Dungarvan. 
Millicent, Clane. 
New Road, Armagh. 
Tonyshanderry, Emyrale. 
Millicent, Clane. 
Ballyduff, Dungarvan. 
Howth. 

Millicent, Clane. 
Little Island, Cork. 
Howth, DubUn. 
Millicent, Clane. • 

Little Island, Cork. 
Flemingstown, Balbriggan. 
Tankardstown, Kildorrery. 
Cregg, Nobber. 
Ardagh, Drumcondra. 
Little Island, Cork. 
Ballyduff, Dungarvan. 
Mullawomia, Ballymahon. 
Little Island, Cork. 
Little Island, Cork. 
Ardagh, Drumcondra. 
Howth, Howth. 
Millicient, Clane. 
Ballyduff, Dungarvan. 
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JOUUIAL OF THX eS0X4MICAX S0C9SIT OF VfnOJS. 



IXwMBAQtFomUlM. 



QtDtttL 



SpKie*. 



Localities 

and 
Post-Towns. 



CranU' 
Calceola 
Prodacta 



If 

It 

II 

II 

It 

II 

If 

II 

It 

II 

11 

II 

11 

II 

II 

If 

II 

fi 

It 

II 

It 

II 

II 

It 

11 

II 

II 

II 

It 

It 

II 

II 

II 

It 

II 

II 

11 

It 

II 

It 

11 



BBAOBfOPODA. 



autiquata, . . 

»> 
f> 

annto, . . . 

n 

condnaa, . . 

II 
ft 
If 

n 

corrngata, . . 

n 
f» 

EdaUMUgenali, 
clfloaafli . . . 

II 
fimbriaU, . . 

It 
If 
I* 
flttuitriay . . 

II 
fragaria,. . . 

II 

gigaotea. . . 
gra n uloaa, . . 

henuspharka, 

II 
II 

If 
intermedia, 
laginiatia, . . 

II 
latissima, . . 

laxispina, , . 



Biillioent, Clane. 

Ballydnff, Dutgjarran. 

Howth, Howth. 

Mallawomia, BallymahoD. 

Hook Head, F«tbard. 

Ardclogh, Rathcoole. 

Millicent, Clane. 

CcrnacaiTow, Eaaukillen. 

Donaghrisk, Gookfltown. 

Gookstown, Tirana. 

Little Island, Cork: 

Boston, Bathaogan. 

Cookstown, Tyrone. 

TuIIvoran, MohilL 

Boyle, Bosoommon. 

Salmon, Man-o(-War, Balbriggan. 

MilyertoD, Skerries. 

Kiltnllagh, Castlereagh. 

Ardagh, Dramcondra. 

Gregg, Nobber. 

Ballykea, Skerries. 

Comacarrow, Enniskillen. 

Cookfltown, Tyrone. 

Kiliakin, Carrkk-oi^Shannon. 

Armagh, ArmaglL 

Ardagh, Drumcondra. 

Gookstown, Tyrone. 

Mallawomia, Ballymabon. 

Little Island, GoKk: 

Millicentt Clane. 

St. DooloughX Dablin. 

Little IslsDd, Cork. 

Arddogb, Bathcoole. 

Howth, Howth. 

KiltuUaglv Boscoamon. 

Millicent, Claoa 

Kiliakin, Carrick-on-Shannon. 

Dandonagh* 

Kilmore, Armagh. 

Little Island, Cork. 

Ballyhoe Lake^ Drnncoodra. 

See Inoceramas orbicularis. 

Millicent, Clane. 

Ballydalf, Dungarvan. 

Tullyoran, MoMll. 

Ardagh, Drumcondra. 






eBxniTH — loasix aub immre iocautixs. 
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Naxnea of Fossils. 



Genera. 



Prodacta 



>» 

n 
j» 
»» 
»> 
» 

»» 

»> 
>» 

>» 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

11 
t> 
11 
11 
11 
11 
11 
If 
II 
II 
I) 
II 
II 
i» 
i» 
i» 



Species. 



laxitpioa, 
lirata, 



i> 



margmtaBMiy 

IT 



»l 
II 
II 
It 



ibcmMa,*. 



II 
II 
II 
II 



OVJ 

pe6tinoide% 



II 

II 
II 
II 



punctata, 
pugiKfl^ . 



II 

n 
11 

vqgata, . 

II 

II 

scabficnla, 

II 

II 



Seotica, 

II 
II 

n 
II 

setosa, 



Localifies 

and 

Post-Towns. 



punctata^ 



n 
II 
It 

pusttilosa, 

i» 
II 



• • • 



Salmon, Kan-of«War, Balbriggan. 

Ballyduff, Danganran. 

Howth, Howth. 

Howth, Howth. 

Millicent, Clane. 

Ratbgillen, Nobber. 

lisardrea, Bojrie. 

Cookstown, Tyrone. 

Ardagh, DameondrB. 

Mullaghfin, Duleek. 

Gregg, Nobber. 

Millicent, Clana. 

Ardagh, Drnmcondra. 

Laracor, Trim. 

Little Island, Cork. 

TankardstowBy Kikbrreiy. 

Moore, Ballinaaloe. 

Carrigaline, Cork. 

Ballyduff, Dnngarvan. 

Ardclogh, Ratkcoole. 

Gregg, Nobber. 

Millicent, Gtaoe. 

Salmon, Maii-of*War, Balbriggan. 

Rathgillen, Nobber. 

Drummanmore, Armagh. 

Rathcline, Longford. 

Boyle, Roscommon. 

Little Island, Gork. 

Rathmoyle House, Roscommon. 

Salmon, Man-of-War, Balbriggan. 

Rathgillen, Nobber. 

Taukardstown, Eildorrery. 

Ardagh, Dnuncoodra. 

Milverton, Skerries. 

little Island, Cork. 

Rathcline, Longford. 

Comacarrow, Enniskillen. 

Tullyoran, Mohill. 

Howth, Howth. 

Ballyduff, Dungarvan. 

Millicent, Clane. 

Drumdoe, Boyle. 

KiltuUagh, Casileveagh. 

St. Doolough's, Dublin. 

Comacarrow, Enniskillen. 

Little Island, Cork. 

Gookstown, Tyrone. 

Dundonagh. 

Monaghaa, Meoaghan. 

MuUaghMsB^ Monaghan. 

Rathcline, Lanesborough. 
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JOUBXAL OF THB GSOLOOICAL BOCIETT OF DTTBLtET. 



NuiM of FoHUa. 



Genera. 



ProdacU 



»» 
»» 

«> 
i» 
n 
If 
II 
II 
II 
II 
It 
II 
II 



Leptagonia 



ft 
II 
II 
II 
II 
II 
II 
II 



If 
Leptnoa, 



II 
II 
II 
11 



Orthis 



t> 
f> 
II 
II 
II 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 



Spedee. 



MtOSfti 



II 



If 



spinosa, 



II 



II 
striata, . 

sublflBvis, 

salcata, . 



If 
If 
>f 
If 

tortilifl, . . 
analoga, . . 

ff 
II 
II 

II 
maltirngata, 
pUcatilis, . 
plicatilis, . 



11 
I* 

,. ? 
Hardrensifl, 



II 



If 



serrata, 
Yolvai . 



Delthtrid^. 

conniyens, . 
crenistria, . 

11 
II 
II 
II 
diyaricata, 

If 



filiaria, 



II 



II 
gibberai 

Kellii, 



11 



longisdlcata, 
papilionacea, 



LocaUtle« 

and 
Post-Towiu. 



II 



Cookstown, Tjnrone. 

Millicent, Clane. 

Little Island, Cork. 

Howth, Howth. 

Boyle, Rosoommon. 

Graogemore, Boyle. 

Ardagh, Dnimcoodra. 

Ardagh, Dnimcondra. 

Cregg, Nobber. 

Ardagh, Dnimcondra. 

Baliykea, Skerries. 

Bathgiilei^ Nobber. 

Armagh, Armagh. 

Tankardstown, Kildorrery. 

Tullanaguiggy, Fermanagh. 

Cornacarrow, Enniskillen. 

Eillakin, Carrick-on-Shannon. 

Middleton, Cork. 

Rathgillen, Nobber. 

Millicent, Clane. 

Millicent, Clane. 

Salmon, Man-of-War, Balbriggan. 

Ardagh, Drumoondra. 

Rathcline, Longford. 

Little Island, Cork. 

Millicent, Clane. 

Ballyduff, Dnngarvan. 

Lisardrea, Boyle. 

Termon, Boyle. 

Millicent, Clane. 

Millicent, Clane. 



Little Island, Cork. 
Ardagh, Dmmcondra. 
Longford, Longford. 
Carrigaline, Cork. 
Tankardstown, Kildorrery. 
Millicent, Clane. 
Millicent, Clane. 
Ballydnff, Dmigarvan. 
Graugemore, Boyle. 
Lisardrea, Boyle. 
Howth, Howth. 
Cornacarrow, Enniskillen. 
Annaghilla, Ballygawley. 
Monagban, Monaghan. 
Ballyduff, Dungarvan. 
Termon, Boyle. 
Cregg, Nobber. 



GBIPFITH — ^FOSaiL AKD MINTNG LOCALITIES. 
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Names of Foflsils. 



Genera. 



Orthis 



it 
ft 



f} 

Spirifera 



I) 

it 
» 

a 
tt 
»j 
tt 
it 
ti 

» 
» 
if 
It 
It 
tt 
it 
•f 
}» 
It 
tt 
It 
tt 
It 
It 
it 
II 
>i 
l» 
It 
tt 
tt 
It 



Cyrtia 



It 
>i 
II 
II 
fi 
II 



Species. 



papUionaoea, 



» 



radialifl, . . 
resnpinata, , 



II 



tnbercnlata, 
attenuata, . 



II 
If 



II 
bisnlcata, 



II 
calcarata, . , 

choriatites^ . , 

criflpa, . . , 

decemcostata,, 

disjoncta, . , 

gigantea, . 



II 



II 



11 



ji 

n 



II 

speciosa,, 
striata, , 



II 



trigonaliS) 



II 
II 
II 



Urii, . . 
cuspidata, 

)i 

II 
distans, . 



II 



II 



II 

dorsata, 



LocallUes 

Fand 
Post-Towns. 



octoplicata, 

ornithorhyncha, . . . 

ofitiolata, 

prmcepa, 

qninqueloba, 

rhomboidea, 



rotandata, 

II 



Arddogh, Rathcoole. 

Millicent, Clane. 

Ardagh, Dromcoiidra. 

Cornacarrow, Ennialrillen. 

Little Island, CoA. 

Millicent, Clane. 

Millicent, Clane. 

Cornacarrow, Ennukillen. 

Millicent, Clane. 

Moore, Roscommon. 

Cloghran, Maryborough. 

Cregg, Nobber. 

Millicent, Clane. 

Raihcline, Longford. 

Little Island, Cork. 

Little Island, Cork. 

Cregg, Nobber. 

Millicent, Clane. 

Little Island, Cork. 

Carrigaline, Cork. 

Tullyoran, MohiU. • 

Cregg, Nobber. 

Millicent, Clane. 

Clonturk, Carrickmacross. 

Millicent, Clane. 

Ardagh, Dromcondra. 

Tankardstown, Kildorrery. 

Bathgillen, Nobber. 

Ardclogh, Rathcoole. 

Comacarrow, Enniskillen. 

Millicent, Clane. 

Boyle, Roscommon. 

Little Island, Cork. 

Ardclogh, Rathcoole. 

Howth, Howth. 

Tankardstown, Kildorrery. 

Mullaghfin, Daleek. 

Ardagh, Dmmcondra. 

Salmon, Man-of- War, Balbriggan. 

Mullaghfin, Daleek. 

Cregg, Nobber. 

Howth, Howth. 

Millicent, Clane. 

Little Island, Cork. 

Ballyda£f, Dongarvan. 

Cookstown, Tyrone. 

Ballinacoarty , Dongarvan. 

Howth, Howth. 

Millicent, Clane. 

Cork. 
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JOTTBITAI. or TSB OBOLOaiCAL 80CIBTT OF DWLDX, 



VammatVouXlB. 



G«nera. 



Species. 



Cyrtia 



»» 
fi 
t$ 
f« 
f» 

tt 

Murtinia 

tt 

tt 

»». 
It 
tt 
tt 
»» 
tt 
tt 
tt 
It 
It 
II 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
II 
fi 
II 
•» 
Reticolaria 

II 

II 

»i 

II 

II 

i» 

}f 
Brachythyris 

»» 
II 
II 
II 
II 
11 
1} 
>» 
II 



liofpiifeni . . 

II 

II 

l> 

semkiicaUMris, 

simplex, . . , 

deoora, . . . 

elliptiea,. . . 

t« 

»» 

glabra, . . . 

II 
II 
obUta, . . . 

II 
II 
It 
If 
II 

II 
obtiisa, . . . 

II 
II 
II 
plebeia, . . , 

II 

II 

II 

II 

It 
rfaomboidaUs, , 
symmetrica, . 
imbricatai . , 

II 

II 

II 
lineata, . . . 

II 
II 
reticulata, . . 

duplidcosta, . 

II 
exarata, . . , 

integrioosta, , 

ovalia, . . . 

pingois, . . . 

II 
II 
II 
II 



Locafitles 

and 
Post-Itowns. 



Badimoyle Hoqae, Bofloommon. 
Rathdine, Longford. 
MiUioent, Clane. 
Armagh, Armagh. 
Cookstown, Tjrrone. 
Slane, Co. Meath. 
Bladorodc, GoiIe. 
Mallaghfio, Doleek. 
CarrigaliDe, Cork. 
Millicent, Claae. 
Ardagh, Dramcondra. 
Millicent, Clane. 
Little Island, Cork. 
Comacarrow, Enniskillen. 
Armagh, Armagh. 
MilvertoB, Skenies. 
Mollaghfin, Dnlaek. 
Ardagh, Dmmooodra. 
Comacarrow, FJnniwkilten. 
Cregg, Nobber. 
RathcUne, Longford. 
Tullyoran, MohiH. 
Ratbcline, Longford. 
Little Island, Cork. 
Howth, Howth. 
Millicent, Clane. 
Ardagh, Dramcondra. 
Little IslaDd, Cork. 
Mullaghfin, Doleek. 
Cookstown, Tyrone. 
Armagh, Armagh. 
Cork. 

Mullaghfin, Duleek. 
Little Island, Cork. 
Ardagh, Dramcondra. 
Bathmoyle House, Roscommon. 
Mullawomia, Ballymahon. 
Curkeen, Rash. 
Little Idand, Cork. 
Tankardstown, Kildorrery. 
Armagh, Armagh. 
Armagh, Armagh. 
Mnllaghfin, Dale^. 
RathcUne, Longford. 
Armagh, Armagh. 
Ballyduff, Dnngarran. 
Rathcline, Longford. 
Rush, Rush. 
Millicent, Clane. 
Tirlecken, Ballymahon. 
St. Doolough*s. 
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Names of Foasil* 



QenOTa. 



Spedea 



BrachjthTris 
Athyris 



planicostata, 



>> 



ft 
It 
» 
>» 
f» 
>i 
1} 
II 
)i 
II 
II 
11 
II 
II 



decnssatai 
ezpansa, 



II 



i> 
fimbriata, 

glabristria, 



II 



globalaris, , 
planosalcata, 
squamosa, . 



If 



Actinoconchus paradoxus, 



11 
II 
I) 



II 
II 



Atrypa 



II 
II 
11 
II 
II 
II 
II 
II 
I] 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
ti 

17 
II 
II 
II 



Tbbebratulidjs. 

acuminata, 
II 

. anisodonta, 
bifera, . . 



»> 



cordiformis, 

II 
excavate, . 

ferite, . . 

hastata, . . 



11 

II 
isorhyncba, 

» 
lachiyma, . 

latidiva, . 

obtusa, ? . 

platyloba, . 

pleurodoD, , 

pugnus . . 



II 
»i 

II 

II 
radialis. 



Localities 
and 

POSt-TOWIUL 



Mnllagbfin, Duleek. 
MilvertOD, Skerries. 
Howth, Howth. 
Ardagh, Drumcondra. 
Armagh, Armagh. 
Milverton, Skerries. 
Drumdoe, Boyle. 
Boyle, Roscommon. 
Little Island, Cork. 
Lagby, Donegal 
Clare, Cookstown. 
Millicent, Clane. 
Bathcline, Longford. 
Ardagh, Drumcondra. 
Rathgillen, Nobber. 
Moore, Roscommon. 
Ardagh, Drumcondra. 
Hook Head, Fethard. 
Enockagh, Dnndalk. 
Little Island, Cork. 
Mullawomia, Ballymahon. 
Millicent, Clane. 



Salmon, Man-of-War, Balbriggan. 

Eiltullagh, Roscommon. 

Little I^nd, Cork. 

Cork. 

Mullaghfin, Duleek. 

Millicent, Clane. 

Little Island, Cork. 

Millicent, Clane. 

Ardagh, Drumcondra. 

Millicent, Clane. 

Rathmoyle House, Roscommon. 

Millicent, Clane. 

Armagh, Armagh. 

Cookstown, Tyrone. 

Incerti loci, 

Howth, Dublin. 

Cookstown, Tyrone. 

Mil vert on, Skerries. 

Little Island, Cork. 

Cregg, Nobber. 

Ardagh, Drumcondra. 

Mullaghfin, Duleek. 

Millicent, Clane. 

Ardclogh, Rathcoole. 

Rathcline, Longford. 

Cookstown, I'yrone. 
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Names of Foasdlfl. 



Genera. 



Species. * 



Atrypa radUliSi 

I, • raufomiiii 

„ saccnlufl, ...<.. 

t» »» 

»» »i 

»• >» 

„ snlcirostriB, 

»» i> 

'» »» 

„ triaaguUrU, 

yt yentilabrain, 

»» If 

n Virgo, 

Seminula pentahedra, 

fj piflum, .1 

ff rhomboidea, 

Crustacea. 
Griffithides globiceps 

„ obsoletns, 

Phillipsia ooelata, 

„ ? diacors, ? 

I, gemmiilifera, . . . . . 

,, Jonesii, 

yj Eellii, 

), mucronatat . . . . . 

„ quadriserialis, . . . . 

,, trancatula, 

Dithyrocaris tenuistriatas, . . . . . 

Entomoconchus Scouleri, 

Cythere inflata, 

Annelida. 
Sabella antiqaa, 

ECHINODERMATA. 

Palffichinus ellipticus, 

EchinocrinuB vetustas, 

Platycrinus rugosus, 

»» »» 

»», , »> 

Poteriocrinos impressus, 

Cyaihocrinus pinnatua 



Localities 

and 
Po8t-Town& 



Fyraoie Todd, Augher. 

MilUcent, Clane. 

Biillicent, Clane. 

Ardagh, Dramcondra. 

Howth. 

Little Island, Cork. 

Howth. 

Drumdoe, Boyle. 

Cregg, Nobber. 

Litde Island, Cork. 

Howth. 

Ardagh, Dramcondra. 

Cookstown, Cookstown. 

Millicent, Clane. 

Howth, Howth. 

Laracor, Trim. 

Howth. 



Millicent, Clane. 

Incerti loci. 

Rush, Rnsh. 

No loc. 

Millicent, Clane. 

Millicent, Clane. 

Howth. 

Ballygasey, Loughgall. 

Cookstown, Tyrone. 

Eildress, Cookstown. 

Millicent, Clane. 

Howth. 

Little Island, Cork. 

Little Island, Cork. 

Millicent, Clane. 

Ballydaff, Dnnganran. 

Laracor, Trim. 



Kildress, Cookstown. 



Millicent, Clane. 
Ardagh, Dramcondra. 
Ardclogh, Eildare. 
Howth, Howth. 
Derryvullan, Enniskillen. 
Millicent, Clane. 
Rinniskiddy, Cork. 
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Names of Fossils. 



Genera, 



Species, 



Rhodocrinns 
ActinocrinuB 



»» 
»i 
»» 
i» 

M 



abnormis, .... 
amphora, .... 
polydactylos, . . . 
triaoontadactylua, . 



Amplexas 



»t 

II 

11 



Torbinolia 



II 

M 

tl 
II 
M 



It 



ZOOPBTTA. 

Sowerbii, 

II 

II 

II 
tortttOBiui) 

»i 
expansa, 

fungites, 

II 

«i 

11 



Siphonopbyllia 
Astnea 



II 



II 



II 



Lithodendron 



»> 

11' 

II 

II 

•.I 

II 

n 
II 



Lithostrotion 

»> 

Syringopora 

II 

II 

II 
Aolopora 

Favosites 



II 



..(?) 



» 



It 



-.(?) 



cylindrica, 
aranea, . 
crenolaris, 



II 

II 
affine, 

II 

II 



cflBBpitoflom, 



11 



irregulare, . 
pauciradialis, 
Bodale, . . 



striatam, 

11 

11 
catenata, 

geniculata, 
II 



laza, 
gigas,. . . 
capillaris, . 
Gothlandica, 
megastoma ? 



11 



parasitica? 



Localities 

and 
Post-Towns. 



Millicent, Clane. 
DenyvuUan, Ennisfcillen. 
Millicent, Clane. 
Ardclogh, Rathcoole. 
Cregg» Nobber. 
Armagh, Armagh. 
MilliceDt, Clane. 



Moore, Roscommon. 
Millicent, Clane. 
Cornacarrow, Ennjekillen. 
Little Island, Cork. 
Ballyduff, Dungarvan. 
Mullawornia, BaUymahon. 
Little Island, Cork. 
Termon, Boyle. 
Lough £me, Fennanagh. 
Ardagh, Drumcondra. 
Little Island, Cork. 
Cleene, Roscommon. 
Carlingford, Carlingford. 
Magheramore* Tobercurry. 
Armagh, Armagh. 
Tumpher, Stewartstown. 
Cookstown, Tyrone. 
Incerti locL 

Eilttdlagh, Castilereagh. 
Cregg Nobber. 
Incerti loci. 
Cookstown, Tyrone. 
Rathcline, Lanesborough. 
Magheramore, Tobercurry. 
Roscommon, Rodc<Hnmon. 
Ballygasey, LougbgalL 
Rathcline, Lanesborough. 
Cookstown, Tyrone. 
Tnllyard, Armagh. 
Incerti loci. 
Armagh, Armagh. 
Malahide, Malahide. 
Eilmore, Armagh. 
Cornacarrow, Enniskillen. 
Armagh, Armagh. 
St. John^s Point, Dunkineely. 
Termon, Boyle. 
Howth. 

Lismore, Aughnacloy. 
Boyle, Roscommon. 
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Kames of FouSHb. 



Genem. 



Fayosites 



ft 



Stromatopora 



»» 



Verticillopora 
Gorgonia 
Jania 
Yincularia 



If 
Glauconome 

II 

II 
Fenestella 

» 
I) 

» 

»> 

11 

II 
Hemitrypa 

Ichthvorachis 

Retepora 

91 

II 

11 

II 
Fenestella 



^pedes. 



septosus, 
spoDgitcfl, 



II 

II 
tenuisepta, . . 

polymorpha, . 

subtiliSi . . I 

dubia, . . . 

LonsdaleiaDa, 

crassa, . . , 

dichotoma, . , 



II 
gracUu, 

grandis, 

pluma, 

antiqna, 

crassa, 



II 
flabellata, . . 

hemispherica, 

membraDacea, 



II 



11 
Morrisii, 

plebeia, . 

reticolarifl, 

tenuifila, 



II 
Hibernica, . 

Newenhami, 

priflca, . . 



II 
nndata, . 

II 

II 
tindulata, 



Localities 

and 
Post-Towna. 



New Road, Armagh. 
GraDgemore, Roacommon. 
Cregg, Nobber. 

KiUukin, Carrick-on-Shaimoii. 
Cleene, itoflcommon. 
Ballyduff, Dungarvan. 
Carkeeo, Rush. 
Cookstowo, Tyrone. 
Laracor, Trim. 

St. John's Point, Donkineely. 
Mllllcent, Clane. 
Howth. 

Little IsLind, Cork. 
Meelick Chapel, Ca Clare. 
Laracor, Trim. 
Ballinaconrty, Dungarvan. 
Ballinacourty, Dungarvan. 
Millioent, Clane. 
S^tflchthyorachiSfNewenhami 
Little Island, Cork. 
Kilcommock, Longford. 
Millicent, Clane. 
Howth, Howth. 
Little Island, Cork. 
Little Island, Cork. 
Howth, Howth. 
Tankardstown, Kildorrery. 
Howth, Howth. 
Little Island, Cork. 
Kilmallock, Co. Limerick. 
Ballinacourty, Dungarvan. 
St. Doolough*s, Dublin. 
Ballinacourty, Dungarvan. 
Millicent, Clane. 
Howth, Howth. 
Howth, Howth. 
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Sectioit II. — DiTEsioir II. 

The Second Dwision of the Limestone Group consists of the Middle Lime- 
stone, or Calp Series, 



Names of FoBSils. 



GenenL 



Species. 



Localities 

and 
Post-Towns. 



Orthoceras 

Loxoceras 
Cyrtooeras 



Goniatites 



MOLLUSC A, 

Cephalopoda. 

orthoceratid^. 

attenuatam, . 
cinctuin, . . 
mucronatum, . 
laterale, . . . 
tubercolatum, 

NAUTILIDiB. 

Gibsoni, . . . 



Gastebopoda. 

PBCriNIBBANCHIA. 



Loxonema 

Lacuna 

Eaomphalos 



n 



snlcalosa, . . 
antiquai . . . 
calyx, . . . 
crotalostomtiS) 
pentangalatus,' 



. • • 



SCUTIBBANCHIA AND CTCL0BB4NCHIA. 

DirinuB Backlandi, . . . . 
Patella mnuosa, 



DiTHTBA. 
MAGBOTRACHIA. 



SaDgainoUtes 



>» 
»» 
»» 

Lucina 



angostatus, 
cartas, . . 
Iridinoides, 



Ungolina 

Amphidesma 

Pleororhynclias 



plicatas, . . 
antiqoa, . . . 
antiqaa, . . 
subtrancatam, 
giganteas, . . 



»» 
»» 



minax, 

»» 



Cypricardia 
Dolabra 



nodulosus, . 
subtrancata, 
rectangttlaris, 



Bandoran, Bandoran. 
Rash, Rush. 
Incerti loci, 
Bundoran, Bundoran. 
Bundoran. 



Paget Priory, Maynootb. 



Bundoran, Bandoran. 
Kilcummin, EJUala. 
Finner, Bundoran. 
Finner, Bundoran. 
Bandoran, Bundoran. 



Manorhamilton, Manorhamilton. 
BundonCn, Bandoran. 



* • • • 



Ballintrillick, Bundoran. 
Manorhamilton, Manorhamilton. 
Manorhamilton, Manorhamilton. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
BallintrllUck, Bundoran. 
Bundoran, Bundoran. 
Bandoran, Bundoran. 
Finner, Bundoran. 
Abbey bay, Ballyshannon. 
Bundoran, Bundoran. 
Finner, Bundoran. 
Drumod, Mohill. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
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Names of Fossils. 


- 








Localities 

and 

Post-Towns. 




Genera. Species. . 






Atracbia. 






Xucula 


attenuata, 


Ballintrillick, Bundoran. 




>> 


cylindrica, 


Bundoran, Bundoran. 




ii 


Phillipsii, 


Ballintrillick, Bundoran. 




Byssoarca 


clathrata) 


Finner, Bundoran. 




)i 


reticulata, ...... 


Bundoran, Bundoran. 




»i 


semicostata, 


Manorhamilton, Manorhamilton. 




Posidonia 


Becheri 


Cruisetown, Kobber. 




»i 


»i 


Courtlongh, Balbriggan. 




f) 


ti 


Rush. Rush. 




«i 


costata, 


Rush, Rush. 




n 


lateralis, 


Rush, Rush. 




)i 


II 


Rush, Rush. 




n 


membranacea, .... 


Baldongan, Skerries. 




»« 


II 


Rush, Rush. 




fi 


11 


Walterstown, Navan. 




11 


similis, 


Courtlough, Balbriggan. 




»i 


tulbercalata, 


Rush, Rush. 




Pteronites 


sulcatus, 


Manorhamilton, Manorhamilton. 




Avicula 


flabellulum, 


Bundoran, Bundoran. 




11 


laminosa, ...... 


Bundoran, Bundoran. 




»» 


squamosa, 


Ballintrillick, Bundoran. 




Pinua 


insequicostata, .... 


Incerti loci. 




Lima 


obliqua, 


Ballintrillick, Bundoran. 




»» 


semisulcata, 


Manorhamilton, Manorhamilton. 




Pecten 


dngendus, 


Abbeybay, Ballyshannon. 




ji 


depilis, ....... 


Ballintrillick, Bundoran. 




»i 


ellipticus, ...... 


Ballintrillick, Bundoran. 




)i 


granulosus, 


Ballintrillick, Bundoran. 




JI 


interstitialis, 


Ballintrillick, Bundoran. 




II 


megalotis, 


Bundoran, Bundoran. 




It 


II 


Manorhamilton, Manorhamilton. 




II 


plano-clathratus, . . . 


Bundoran, Bundoran. 




II 


plicatus, 


Rush, Rush. 




II 


11 


Ballintrillick, Bundoran. 


II 


polytricbus, 


Ballintrillick, Bundoran. 


It 


sclerotis, 


Bundoran, Bundoran. 


II 


segregatus, 


Manorhamilton, Manorhamilton. 


II 


Sowerbii 


Ballintrillick, Bundoran. 


11 


It 


Bundoran, Bundoran. 


11 


tabulatus, 


Ballintrillick, Bundoran. 




n 


variabilis, 

BRACHIOPODA. 

ORBICULID.A. 


Bundoran, Bundoran. 




Orbicola 


nitida, 


Bundoran, Bundoran. 




Producta 


aculeata, 


Rush, Rush. 


^ 
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Names of Fossils. 



Genera. 



Producta 



i> 

n 

»» 

M 
»J 
»» 
U 
J» 
»t 
»» 
J» 
>l 
l» 
>« 
l> 
II 
II 
II 
11 
II 
II 

U 

II 

u 
11 
II 
II 
II 
»i 
fi 
II 
II 
II 
II 

M 

II 



Leptagonia 



II 



i« 
Leptsena 



II 

II ' 

II 

II 

II 

II 

II' 

II 

II 



Species. 



antiqiiata, 
concinna, 

II 



II 



eormgata, 
elegans, . 
fimbriata, 



» 



granulosa, 



II 



hemispherica, 



II 



latissima, 
lobata, . 
longispina, 



II 
I) 



margantacea, 



II 

11 
Martini, 

membranacea, . . . . 

oralis, 

pectinoideo, 

II 
pngiKs, 



II 



analoga, 



II 



plicatilis, 
conyoluta, 



II 



crassistria, 



i» 



Hardrensis, 



II 



papyracea, 
sordida, . 
volva, . 



Localities 

and 
Post-Towns. 



11 
panctata, 

qoincuncialiS) . . . . 

rugata, 

scabricula, 

Scotica, 

setosa, 

II 

II 
spinosa, 

-sulcata, 



Manorhamilton, Manorhamilton. 

Rash, Rush. 

Abbeybay, Ballyshannon. 

Finner, Bundoran. 

Ballintrilliek, Bundoran. 

Ballintrillick, Bundoran. 

Bundoran, Bundoran. 

Ballintrillick, Bundoran. 

Manorhamilton, Manorhamilton. 

Rush, Rush. 

Ballintrillick, Bundoran. 

Rush, Rush. 

Kesh, Fermanagh 

Ballintrillick, Bundoran. 

Finner, Bundoran. 

Abbeybay, Ballyshannon. 

Bundoran, Bundoran. 

Bundoran, Bundoran. 

Ballintrillick, Bundoran. 

Finner, Bundoran. 

Finner, Bundoran. 

Rush, Rush. 

Bundoran, Bundoran. 

Abbeybay, Ballyshannon. 

BallintriUick, Bundoran. 

Manorhamilton, Manorhamilton. 

Ballintrillick, Bundoran. 

Bundoran, Bundoran. 

Bundontfi, Bundoran. 

Rush, Rush. 

Bundoran, Bundoran. 

Ballintrillick, Bundoran. 

B|^ndoran, Bundoran. 

Ballintrillick, Bundoran. 

Finner, Bundoran. 

Ballintrillick,i3undoran. 

Ballintrillick, Bundoran. 

Bundoran, Bundoran. 

Ballintrillick, Bundoran. 

Abbeybay, Ballyshannon. 

Rush, Rush. 

Ballintrillick, Bundoran. 

Rush, Rush. 

Finner, Bundoran. 

Bundoran, Bundoran. 

Ballintrillick, Bundoran. 

Ffhner, Bundoran. 

Bundoran, Bundoran. 

Courtlougb, Man of War, Balbriggan. 

Bundoran, Bundoran. 

Bundoran, Bundoran. 
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Names of FosbIIs. 




Orthia 



If 
II 
It 

II 

II 

II 

II 

II 

II 

II 

II 

II 
* • 



Spirifcra 



II 
II 
II 
II 
II 
II 
II 
11 
II 
I) 
II 
II 
II 
II 
II 



Cyrtia 



>> 

II 

II 

» 
Martmia 

II 

II 
Reticalaria 

11 

II 
Brachythyns 

II 

II 

II 

II 

II 

II 
Athyris 

II 
II 
II 



arcuata, 

crenistria, 

II 
filiaiia, 

II 
papilionaoea, 

parallelft, ...... 

quadratA? 

radialis, 

resapinata, 

II 
semicircularis, . . . . 

tenuistriata ? 

attenuata, 

II 
biculcata, 

calcarata, 

crispa, 

gigantea, ' 

II 

II 
octopHcata, 

ostiolata, 

II 
speciosa, 

11 

11 
Urii, 

distans, 

laminosa, 

II 

subconica, ...... 

glabra, 

plebei% 

II 
imbricata, 

lineata, 

microgemma, 

duplicicosta, 

exarata, 

integricosta, 

II 
pinguis, 

planata, 

ij 
concentrica, 

decussata, 

II 
expansa, 



Localities 

and 
Post-Towna. 



Manorhamiltonf ManorhamUton. 
Bandoran, Bundoran. 
BallintriUick, Bundoran. 
Finner, Bundoran. 
Abbeybay, Ballyshannon. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Abbeybay, Ballyshannon. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Finner, Bundoran. 
Ballintrillick, Bundoran. 
Bundoinn, Bundoran. 
Ballintrillick, Bundoran. 
Finner, Bundoran. 
Abbeybay, Ballyshannon. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran,, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Abbeybay, Ballyshannon. 
Ballintrillick, Bundoran. 
Manorhamilton, Manorhamilton. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Abbeybay, Ballyshannon. 
Finner, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran . 
Finner, Bundoran. 
Ballintrillick, Bundoran. 
Bush, Rni^. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Finner, Bundoran. 
Manorhamilton, Manorhamilton. 
Abbeybay, Ballyshannon. 
Finner, Bundoran. 
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Names of FossUa. 


UcaUties 

and 
Post-Towna 


Genera. 


Spedes. 


Athyris 


fimbriata, ...... 


Bandoran, Bandoran. 


)» 


glabristria, 


Bundorau, Bundoran. 


Atrypa 


iallax, 


Ballintrillick, Bundoran. 


I) 


hastata, 


Ballintrillick, Bundoran. 


» 


juvenis, ', 


Rash, Rash. 


if 


pleurodoD, 


Abbeybay, Ballyshannon. 


)) 


semisulcata, 


Rash, Rash. 


» 


t» 


Walterstown, Skreen. 


if 


solcirostris, 


Ballintrillick, Bundoran. 


jt 


ventilabrum 


Manor Hamilton, Manorhamilton. 


Seminula 


pentahedra, 


Ballintrillick, Bandoran. 




Crustacea. 


• 


Griffithides 


obsoletus, 


Ballintrillick, Bundoran. 


Phillipsia 


gemmalifera, 


Ballintrillick, Bundoran. 


Cythere 


gibberula, 


Ballintrillick, Bandoran. 


11 


scutalum, 


Ballintrillick, Bundoran. 


« 


Annelida. 




Serpula ? 


compressa, ...... 


Bandoran, Bandoran. 


i» 


hexicarinata, ..... 


Bandoran, Bundoran. 


i» 


parallela, 


Ballintrillick, Bundoran. 


t) 


11 


Finner, Bandoran. 


11 


11 


Abbeybay, Ballyshannon. 


Spirorbis 


globosus, 


Ballymacan, Clogher. 


Serpulites 


carbonarius, 


Manorhamilton, Manorhamilton. 


ECHINODKRMATA. 




Pabechinos 


Koenigii, ? 


Finner, Bandoran. 


Echinocrinua 


glabrispina, 


Bundoran, Bundoran. 


)f 


Urii, . 


Ballintrillick, Bundoran. 


1} 


)) 


Bundoran, Bundoran. 


Platycrinus 


expansos, 


Finner, Bundoran. 


» 


laciniatus, 


Finner, Bundoran. 


TazocrinuB 


polydactylus, 


Ballintrillick, Bundoran. 


11 


11 


Carrowmably, Easky. 


Cyathocnnns 


ellipticas, 


Finner, Bundoran. 


11 


pinnatus ? 


Bundoran, Bundoran. 


It 


planus, 


Belmore Mountain, Enniskillen. 


11 


variabilis, ...... 


Ballintrillick, Bandoran. 


Actinocrinita 


tenuistriatus, ..... 


Bundoran, Bundoran. 


- 


ACEUTA. 
ZOOPHYTA. 




Tnrbinolia 


ftmgites, 


Swanhnbar, Ballyconnell. 


Siphonophyllia 


cylindrica, 


Manorhamilton, Manorhamilton. 
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NsmMofFonlb. 



Qeatn. 



LHhodendroa 



f* 



FaTOsites ? 



«t 
Verticillopora 

FloBtra 

Millepora 

I* 

tf 
Jania 
Glauoonome 

i> 
Fenestella 

t» 

V 

It 

»t 

Hemitiypa 



Spedea 



affine, . • 
iociale, . • 
mogaBtoma? 
Bpongitea, . 
tenuiMpta, • 
abDormifl ? . 
palmata, 
gracilifl, . . 
oculata, . . 



tt 



bipinnatai . 
plama, . . 

t* 
antiqua, . . 

polyporata, 

Dodoloaa, . 

reticularis, . 

tenuifila, . 

nndulata, . 

EQbemica, . 



LocaUtles 

and 
Post-Towni. 



ManorhamiltoD, Manorhamilton. 
Ballintrillick, Bondoran. 
Bundoran, Bandoran. 
Ballintrillick, Bandoran. 
Finner, Bandoran. 
Ballintrillick, Bandoran. 
ManorhamiltoD, Manorhamilton. 
Ballintrillick, Bandoran. 
Ballintrillick, Bandoran. 
Rash, Bosh. 

Abbeybay, Ballyahannon. 
Bandoran, Bandoran. 
Bandoran, Bandoran. 
Finner, Bandoran. 
Ballintrillick, Bandoran. 
Ballintiillick, Bandoran. 
Ballintrillick, Bandoran. 
Bandoran, Bandoran. 
BalUntrillick, Bandoran. 
Ballintrillick, Bandoran. 
Ballintrillick, Bandoran. 



SEcnoK 11. — ^DiYisioir III. 
The Third Division of the Limestone Group, or Upper Limestone, 



Karnes of Fossils. 



Genera. 



Spedea. 



MOLLUSCA. 
Cbphalopoda. 

SIPHONIFBBA OB TETRABRAWCHIATA. 

Family. — OnTHOOBRATiDiB. 
Orthooeras attenaatnm, . . . 



tt 
It 
tt 

n 

Lozoceras 

It 
Campyloceras 

Gycloceraa . 
II 



It 



cylindraceam, 



It 



pyramidale, 
Bre3mii, . . 
laterale, . . 
arcuatum, . 
annalare, . 
lineolatam, 



Localities 

and 

Post-Toims. 



Castlecreagb, Doneraile. 
Black Lion, Enniakillen. 
Ballycastle, Antrim. 
Black Lion, Enniakillen. 
Doneraile, Cork. 
StreamhiU, Doneraile. 
Doneraile, Cork. 
Black Lion, Enniskillen. 
Ballycastle, Antrim. 
Doneraile, Cork. 
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Names of Fossils. 



Gonsrai 



Species. 



Family. — "Savtiudm. 

Gonlatitefl excayatos, . . . 

„ obtuBos, . . . . 

„ striolatus, . . . 

Disdtes matabOis, . . . 

„ sulcatus, . . . 

Temnocheilus globatus, . . . 

Nautilus cyclostomits, • . 

Bellerophon ' reticulatns, . . 

Eaphemus Urii, . . . . . 



Gastbbopoda. 

PECnHIBBANOHIATA. 

Turritella satnralia, 

Naticopsis Pbillipsii, .... 

„ spirata, 

Mnrdusonia quadricarinata, • . . 



SCUTIBBANCHIA AND OTCLOBRANCHIA. 

Acrociilia vetosta, 



DiTHTBA. 
MAOROTBACHIA. 



Solenopsis 
SaDguinoIiteB 

Lutraria 
CTpiicardia 



Nucola 
Area 
Gacallsa 
Byssoarca 

It 
Lanistes 

Inoceramus 

Meleagrina 

i» 
Pteronites 
Avicula 



minor. 



Iridinoides, 
radiatos, . 
prisca, . . 
cuneata, . . 



Atbachia. 

attenuata, 
canoellata, 
aigata, . 
costellata, 
reticulata, 
obtusus, . 
vetustus, 
quadrata, 
nidiata, . 



tessellata, . 
semisulcatus, 

gibbosa, . . 



Localities 

and 

Post-Towns. 



Black lion, Enniskillen. 
Doneraile, Cork. 
Black lion, Enniskillen. 
Annagb, Charleville. 
Black Don, Enniskillen. 
Fortwilliam, Doneraile. 
Black Lion, Enniskillen. 
Ballycastle, Antrim. 
Ballycastle, Antrim. 



Black lion, Enniskillen. 
Streamhill, Doneraile. 
Black lion, Enniskillen. 
Black lion, Enniskillen. 



Manorhamilton, Manorhamilton. 



^^ 



Drnmreagb, Dungannon. 
Roughan, Dungannon. 
Killymeal, Dungannon. 
Black Lion, Enniskillen. 
Black Lion, Black Lion. 



Ballycastle, Antrim. 
Bla<^ lion, Black Lion. 
Black lion, Enniskillen. 
Black Lion, Enniskillen. 
Black Don, Enniskillen. 
Killymeal, Dungannon. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Black lion, Enniskillen. 
Carrowtremal, Enniskillen, 
Knockninny, Enniskillen. 
Black Lion, Black Lion. 
Killymeal, Dungannon. 
Manorhamilton, Manorhamilton. 
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KaiDMof FomIU. 








LocaUtles 

and 
POst-Towna 


Generm. 


Species. 


Liina 


alternate, 


Killymeal, Dnngannon. 


t) 


decuasate, 


Killymeal, Dungannbn. 


j» 


Isvigata, 


Black Lion, Enniskillen. 


Pecten 


sqnalis, 


Killymeal, Dungannon. 


ft 


arenosuB, 


Knockninny, Enniskillen. 


»f 


aspenilua, ...... 


Black Lion, Black Lion. 


11 


caucellatulus, .... 


Killymeal, Dungannon. 


11 


conoentrico-striatas, . . 


Killymeal, Dungannon. 


»t 


ellipticQB, 


Killymeal, Dnngannon. 


11 


flabellolum, 


Bally castle, Antrim. 


It 


gibbosiu, ...... 


Black Lion, Enniskillen. 


>i 


granosuR, .... 


Eallymeal, Dungannon. 


>f 


granalosus, 


Ballyconnell, Ballyconnell. 


ti 


intercostatus, 


Killymeal, Dungannon. 


tt 


iiiterBtitiaU.% 


Knockninny, Enniskillen. 


n 


tt 


Black Lion, Enniskillen. 


It 


It 


Oarrowtremal, Enniskillen. 


tt 


Jonesii, 


Black Lion, Black Lion. 


tt 


m^alotis, 


Black Lion, Enniskillen. 


It 


tt 


BalUntrillick, Bandoran. 


It 


tripartitus, ...... 


Killymeal, Dungannon. 


Bbachiopoda. 




Producta 


aculeate, 


Old Leigblin, Leighlin Bridge. 


It 


It 


Manorhamilton, Manorhamilton. 


It 


concinna, 


Black Lion, Enniskillen. 


It 


It 


Killymeal, Dungannon. 


It 


tt 


Bftlmore Mountain, Enniskillen. 


It 


corragate, 


Black Lion, Enniskillen. 


It 


costellate, 


Old Leighlin, Leighlin Bridge. 


It 


Edelburgensis, .... 


Ballycastle, Antrim. 


II 


elegans, 


Manorhamilton, Manorhamilton. 


If 


gigantea, 


Killymeal, Dungannon. 


It 


granulosa, 


Black Lion, Enniskillen. 


It 


latissima, ....*. 


Bannaghagole, Leighlin Bridge. 


It 


It 


Killymeal, Dungannon. 


tt 


tt 


Cartronaglogh, Keadue. 


It 


laxispina, ...... 


Black Lion, Enniskillen. 


It 


It 


Manorhamilton, Manorhamilton. 


It 


Martini, 


Ballycastle, Antrim. 


It 


>t 


Killymeal, Dungannon. 


It 


mesoloba, 


Black Lion, Enniskillen. 


It 


pectinoides, 


Black Lion, Enniskillen. 


It 


pugilis, 


BalUntrillick, Bundoran. 


It 


punctate 


Knockninny, Enniskillen. 


It 


t» 


Old Leighlin, LeighUn Bridge. 


It 


pustulosa, 


Black Lion, Enniskillen. 


It 


quincundalis, .... 


Old Leighlin, LeighUn Bridge. 


tt 


rugata, 


Black Lion, Black Lion. 


It 


scabricnia, 


Ballycastle, Antrim. 
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Names of FosBilB. 



Genera. 



Spedea 



Frodocta Scotica, 

„ 8et06a, 

„ B^inoea, . 

„ sulcata, 

i» »» 

Leptagonia analoga, 

„ plicatilisy 

Leptona Hardrensis, 

Orthis crenistria, 

„ filiaria, 

„ resnpinata, ...... 

Spirifera attenoata, ...... 

,1 bisnlcata, ...... 

)} gigantea, 

„ minimal 

ij » 

J, rhomboidea, . . . . . 

i> )? 

„ speciosai 

Gyrtia Ungaifera, 

„ semicircularis, . . . . 

Ifartinia plebeia, 

Reticularia imbricata, 

T) reticulata, 

Brachythyris exarata, 

)i pinguis, 

„ planlcostata, . . . . 

AthTiia fimbriata 

„ globularis, 

Actinoconchua paradoxus, 

TKREBRATULIDiB. 

Atiypa flexistria, 

T) hastata, 

n pleurodon, 

)» pngnus, 

» sacculus, 

n siilcirostris, . . . . . 

11 ventilabrum, 

Seminnia rhomboidea, . . . . . 

Griffithides calcaratus, 



Localities 

and 
Post-Towns. 



Ballycastle, Antrim. 
Black Lion, Enniskillen. 
Ballintrillick, Bmidoran. 
Black Lion, Enniskillen. 
Knockninny, Enniskillen. 
Black Lion, Enniskillen. 
Cartronaglogh, Keadue. 
Black Lion, Enniskillen. 
Manorhamilten, Manorhamilton. 
Old Leigblin, Leigblin Bridge. 
Ballycastle, Antrim. 
Black Lion, Enniskillen. 
Old Leigblin, Leigblin Bridge. 
Bannagbagole, Leigblin Bridge. 
Carrowtremal, Enniskillen. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Manorbamilton, Manorhamilton. 
Cburcbill, Fermanagb. 
Black Lion, Enniskillen. 
Old Leigblin, Leigblin Bridge. 
Knockninny, Enniskillen. 
Black Lion, Enniskillen. 
Manorhamilton, Manorhamilton. 
Black Lion, Enniskillen. 
Ballycastle, Antrim. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Ballycastle, Antrim. 
Bannagbagole, Leigblin Bridge. 
Old Leigblin, Leigblin Bridge. 
Cartronaglogb, Keadue. 
Old Leigblin, Leigblin Bridge. 
Bannagbagole, Leigblin Bridge. 
Killymeal, Dungannon. 
Black Lion, Enniskillen. 
Cburcbill, Fermanagb. 
Black Lion, Enniskillen. 



Knockninny, Enniskillen. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Knockninny, Enniskillen. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Rongban, Dungannon. 
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NamM of FottQflL 


I 






LocaUtleB 

and 
Fott-TowsB. 


Genen. 


fipedea. 


Griffithides 


obfloletofl, . ^ . . . . 


C aitronaglogii, Keadue. 


PhiUipsU 


cslata, 


Killymea], Dongannou. 


Entomoconchns 


Scouleri, 


Black Lloo, Enniakillen. 


ECHINODEBXATA. 




EchioocrinuB 


Uni, • . . • . • 


Hanorhamilton, ManorhamHton. 


Pentremites 


Derbiensis, . . . * 


Knockninny, EnniBkillen. 


tf 


t» 


Hanorhamilton, Hanorhamilton. 


t) 


eUipticiis, 


ICanorhamilton, Hanorhamilton. 


»> 


florealis, 


Black Lion, EnniBkillen. 


Cyathocrinus 


variabilis, 


Ballintrillick, Bundoran. 


Actinocrinua 


coDstrictuB, 


Hanorhamilton, Hanorhamilton. 


)) 


COStllS, 


Hanorhamilton, Hanorhamilton. 


It 


triacontadactylofl, . . . 


Hanorhamilton, Hanorhamilton. 


ACRITA. 




ZOOPHTTA. 




Amplexos 


tortuosus, 


Black LJon, EnniBkillen. 


Tarbinolia 


fangites, 


Belmore Hountain, Enniskillen. 


Litbostrotion 


striatum, 


Bannaghagole, Leighlin Bridge. 


»» 


It 


Baheendoran, Carlow. 


Lithodendron 


affine, 


Polgulin, Swanlinbar. 


»» 


»t 


Ballyconnell, BallyconnelL 


yi 


cQBspitoaum 


Baheendoran, Carlow. 


Syringopora 


laza, 


Killymeal, Dongannon. 


Favosites 


Beptosas, 


Baheendoran, Carlow. 


ff 


BpoDgites, 


Black lion, Enniskillen. 


>i 


tumida, 


Ballycastle, Antrim. 


»» 


»t 


Belmore Honntain, Enniskillen. 


»» 


ft 


Killymeal, Dongannon. 


Tragos 


Bemicircnlare, 


Hanorhamilton, Hanorhamilton. 


Yincularia 


dichotoma, 


Black Lion, Enniskillen. 


If 


tt 


Incerti loci. 


i» 1 


luegaBtomaf 


Killymeal, Dongannon. 


M 


parallela, 


Killymeal, Dongannon. 


M 


raricosta, 


Killymeal, Dongannon. 


Glauconome 1 


bipinaata, 


Black Lion, Enniskillen. 


M J 


j^acilis, 


Killymeal, Dongannon. 


M 1 


pluma, 


Black Don, Enniskillen. 


It 


'» « 


Belmore Hountain, Enniskillen. 


>t 


tt 


Killymeal, Dongannon. 


tl 1 


pulcherrima, 


Black Lion, Black lion. 


Fenestella ( 


crassa, 


Black Lion, Bhick Lion. 


tt < 


Bjuncida, 


Black Lion, Enniskillen. ! 


^ 


brmoBa 


Killymeal, Dongannon. 


1 


fratez, 


Killymeal, Dongannon. j 


3 


laxa, 


Belmore Hountain, Enniskillen. | 

1 
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Names of Fossils. 



Genera. 



Species. 



Fenestella 
«f 

»» 

n 
It 
»i 
« 

Hemitrypa 

»» 
PolTpora 

» 



mnltiporata, 



nodulosa, 



» 



polyporata, . . 
qnadndecimalxs, 
tennifila,. . . . 

undulata, . . . 
vBriooBa,. . . . 
Hibemica, . . . 



• ^ • 






maiginata, 



>» 



papillata, 



11 



verrocosa, 



Lowsa Carboniferous Fishes. 



PalsBoniBCUB 


sp. 


)> 


»» 


>» 
AmblTpterns 


sp 


91 

Psammodns 


porosui 


n 


i> 


91 


»> 


Hdodas 


sp 


f» 


n 


i» 




»» 


n 



»» 
»l 

Ghomatodus 
Cochliodiis 

n 
>i 
n 

Gadodos 
» 

_ »» 
Petalodos 

If 



planus, . 
targidas, 

sp. 

sp. 



It 



contortas, 
gracilis, . 
magnus,. 



ti 

It 
sp. 



tt 
mirabilis, . 

Hastingsisd, 



tt 



Localities 

and 

Poflt-Towns. 



radicans (palatal tritor), 



Black Lion, Enniskillen. 
BaUintrillick, Bundoran. 
Eollymeal, Dnngannon. 
Black Lion, Enniskillen. 
Ballintiillidc, Bundoran. 
Black Lion, Enniskillen. 
Black lion, Enniskillen. 
Black Lion, Enniskillen. 
Ballintrillick, Bundoran. 
Black lion, Enniskillen. 
Black Lion, Black Lion. 
Ballintrillick, Bundoran. 
Black Lion, Enniskillen. 
Knockninny, Enniskillen. 
Killymeal, Dnngannon. 
Black Lion, Enniskillen. 
Eallymeal, Dnngannon. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 



Moyheeland, Draperstown. 
Mormeal. 

Cultra, Hollywood. 
Ballynnre, Maghera. 
Moyheeland, Draperstown. 
Hook Head, Fethard. 
Malahide, Dublin. 
Finner, Bundoran. 
Red Bam, Armagh. 
Red Barn, Armagh. 
Ballygasey, Loughgall. 
Ballinglen, Ballycastle. 
Loughgall, Armagh. 
Eilcummin, Lackan Bay. 
Red Bam, Armagh. 
Red Bam, Armagh. 
Poulscadden, Howth. 
Cookstown, Tyrone. 
Ballygasey, LonghgalL 
Millicent, Clane. 
Finner, Bundoran. 
Red Barn, Armagh. 
Ballygasey, LoughgalL 
College Hall, lynan. 
Red Bam, Ajmagh. 
Drammanbeg, Ajinagh. 
Enagh, Tynan. 
Ballygasey, Loughgall. 
Bed Bam, Armagh. 
Red Bam, Armagh. 



82 



JOXJMSAL OF THE GEOLOGICAL 80CIETT OF DTTBLIK. 



Names of Fossils. 


LoeaUttes 

and 

Poat-Towns. 


Geaara. 


Species. 


Petalodns sp. 

„ sagittatos, 

CtenacanthoB < sp. 

Asteroptychios omatas, 

Oracanthus Milleri, 

Onchns? sp. 
PsBcilodus „ 

„ Jonesi, 

„ snblsBTis, 

„ transyersus, 

It 11 
Gyracanthus obliquos, 

,f new? 

„ tubercuUtus, 

1, spines, 

Holoptyciiinfl sp. 

11 11 

„ Portlocki, 

»» 11 

11 It 

11 11 

11 11 
Phyllolepis sp. 

Chelyophonis Griffithii, 

Isodus leptognatbus, 

Psammosteus yermicularis, ..... 

,, granulatos, 


Ballygasey, Loughgall. 
Red Bam, Armagh. 
Monaduff, DrumUsh. 
Ballygasey, LougbgalL 
Ballygasey, Loughgall. 
Monaduff^ Drumli^. 
Ballygasey, LougbgalL 
River Banagh, Kedi. 
Red Bam, Armagh. 
Red Bam, Armagh. 
Red Barn, Armagh. 
Ballygasey, LougbgalL 
Moyheeland, Draperstown^ 
Moyheeland, Draperstown. 
Moyheeland, Draperstown. 
Cultra, Hollywood. 
Moyheeland, Draperstown. 
Fallagloon, Magbera. 
Ballynure, Magbera. 
Fallagloon, Magbera. 
Moyheeland, Draperstown. 
Cultra, Hollywood. 
Monaduff, Dramlish. 
Moyheeland, Draperstown. 
Cultra, Hollywood. 
Moyheeland, Draperstown. 
Fallagloon, Magbera. 
River Banagh, Kesh. 



GEIFFITH — FOSSIL AND MINING LOCALITIES. 



83 



Section III. 

The Coal Group, or Third Section of the Series, consists of the Millstone 
Grit, and the overlying Coal proper, or uppermost member of the Car- 
honiferous System, 

Section III. — ^Ditesion I. 
The Millstone Grit. 




Names of FossilA. 



Localities 

and 
Post-Towns. 



Cephalopoda. 



OBTHOCER ATID^ . 



Orthoceras 



n 



ActiDoceras 

»» 

Cyrtoceras 



Goniatites 

» 

»I 
ft 
I) 
» 
n 
»i 
i» 

Naatilus 

» 



Enomphalus 
MacrocheiluB 



cinctum, Cahemanalt, Keadue. 

filifemm, Cahernanalt, Keadne. 

inffiqniseptum, .... Cahernanalt, Keadue. 

laterale, ■ Derreens, Dramkeeran. 

}, I Skehana, Castlecomer. 

serratum, ...... Cony, Dramkeeran. 

Steinhaaeri, Caher Rush, Milltown Malbay. 

sulcatulum, . . . . Cahemanalt, Keadue. 

Coilcagh, Swanlinbar. 

Foynes, Askeaton. 

Cahernanalt, Keadue. 
alternatum, i Corry, Dramkeeran. 



»» 



giganteum,, 



»? 



Nautuidjb. 

Gilbertsoni, 
IJsteri, . . 



>» 



Looneyi, . . 
micronotus, 
ovatus, . . 
reticulatus, . 
serpentinuSi 
Btxiolatus, . 

It 
vittiger, . . 

discord, . . 

Luidilf . . 



11 



sigmilineos, 
spiralis, . . 



Gasteropoda. 



parvus, . , 
scaraboides, 



Cahemanalt, Keadue. 
Cahemanalt, Keadue. 
Bally bunnion, Co. Kerry. 
Cahemanalt, Keadue. 
Braulieve Mountains, Black Lion. 
Derreens, Dramkeeran. 
Doon, Mount Phelim, Ennlstymon. 
Cahemanalt, Keadue. 
Cahemanalt, Keadue. 
Skehana, Castlecomer. 
Cahemanalt, Keadue. 
Corry, Dramkeeran. 
Cahernanalt, Keadue. 
Cullcagh, Swanlinbar. 
Derreens, Dramkeeran. 
Corry, Dramkeeran. 
Kingwilliamstown, Co. Cork. 



Skehana, Castlecomer. 
Corry, Dramkeeran. 
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Names of Foisils. 



QsndnL 



r 



SpedM. 



Littorina 



»» 



PlearotomAri* 

Tnrbo 

Patella 



Pnllastra 

I) 
Lnnulacardiam 

Cjpricardia 

Posidonia 

tt 
»i 
»» 
If 
»» 

Modiola 
Pecten 

tf 

»» 

f» 

»» 

)i 

»> 
Unio 

Lingnla 
>» 

Orbicala 
Prodacta 

ft 

If 

»» 
Leptsena 

Orthis 

Spirifera 

f» 

»» 

»» 

»> 
Atiypa 



nucifonnifl,. 
carinata,. , 
omata, . . 

Bp. 
mucTonata,. 

DiTHTSA. 



elegansi 



ft 



Griffithides 
PhilUpsia 



new sp.) two of, • . . 

alata, 

socialia, 

Becheri, 



ft 



If 



lateralis, . • 
monbranaoea, 

ff 
pttsilla, . . . 

Bp. 

conoentriciiB, . 
ellipticns, . . 
granuloBUB, . 
variabilis, . . 
papyraoens, . 



ff 



fi 



sp. 
parallela. 



ff 



ff 



BBACHIOPODA. 

sp. . 
condnna, 

ff 

setosa, . 

meBoloba, 
Hardrensis, 
parallela, 
crispa, . 
glabra, . 

'f 
rotundata, 

Urii, . . 

semisulcata, 



Cbustacra. 

globiceps, . . 

ff 
gemmulifera, . 

ff 



LocaUties 
and 

P08t-TOWIUL 



Coileagh, Swanlinbar. 

Rock of Foyle Waterfall, ^asUeoomer. 

Cony, Drumkeeran. 

Cahamanalt, Keadoe. 

Gabemanalt, Keadoe. 



Cahemanalt, Keadue. 
Rock of Foyle Waterfall, Castlecomer. 
Cahemanalt, Keadue. 
Firoda, Castlecomer. 
Gabemanalt, Keadne. 
Alteen Stream, Swanlinbar. 
Cnilcagb, Swanlinbar. 
Ennistyraon. 
Gabemanalt, Keadne. 
Gabemanalt, Keadne. 
Firoda, Gafltlecomer. 
. Branlieve Mountains, Black Lion. 
Bilboa Colliery, Garlow. 
Gabemanalt,' Keadue. 
Gabemanalt, Keadue. 
Gabemanalt, Keadue. 
Gabemanalt, Keadue. 
Gorry, Dramkeeran. 
Skehana, Castlecomer. 
Gabemanalt, Keadue. 
Goal Island, Dungannon. 
Goal Island, Dungannon. 
Knnistymon. 



Mullaun, Keadue. 
Guilcagh, Swanlinbar. 
Rock of Foyle Waterfall, 
Gabemanalt, Keadue. 
Rock of Foyle Waterfall, 
Gabemanalt, Keadue. 
Rock of Foyle Waterfall, 
Gabemanalt, Keadue. 
Gabemanalt, Keadue. 
Rock of Foyle Waterfall, 
Gorry, Drumkeeran. 
Lough Allen, Carrick-on- 
Cahemanalt, Keadue. 



Castlecomer. 
Castlecomer. 
Castlecomer. 

Castlecomer. 
-Shannon. 



Gabemanalt, Keadne. 

Firoda, Castlecomer. 

Cahemanalt, Keadu& 

Rock of Foyle Wateifall, Castlecomer. 
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Names of Foadls. 



Genera. 



■+■ 



Specieai 



Cyatliocriims 
Actinocriniu 



ECHINODERMATA. 

ellipticas, . . 
tenoistriatiiB, . 



ZOOFHTTA. 

Fenestella antiqii8| . . . 

Plasts. 
Planta, Lepidodendron, &c., as in Coal, 

Fern stem, 



Localities 

and 

Post-Towns. 



Cahemanalt, Keadue. 
Cahernanalt, Keadue. 



Cahenumalt, Eeadae. 



Ballycastle Colliery, Antrim, &c 
Raheen, Leighlin Bridge. 
Cahir Bush, Milltown Malbay. 
Cahemanalt, Keadue. 



Section III. — ^Division IL 
The nj9permost meniber of the Carboniferous Series, or Coal Proper. 





Names of Fossils. 


LocaUties 
and 

POSt-TOWBS. 








Genera. 




Species. 




Bivalve Bhella and Trilobites, 


BUboa CoUiery, Carlow. 




Plants. 






DiCOTTLEDOMS. 




Stigmaria 


ficoides,- 


Dromagh Colliery, Kanturk. 


^. » 


*» 


Aghabehy, Keadue. 


SigiUaria 


organum, .... 


Dromagh Colliery, Kanturk. 


»» 


)» 


Crosahill, Keadue. 


Favularia 


elegans, .... 


Annagher Colliery, Coal Island. 


Sphenopbyllum erosun, .... 


Annagher Colliery, Coal Island. 


AMerophyUit 


ea longifolia, .... 


Dromagh Colliery, Kanturk. 


^ »», 


tubeiculata, . . . 


New Birmingham, Co. Tipperary. 


Fumolaria 


capillacea, .... 


Dromagh Colliery, Kanturk. 


^ »» 


}) 


Annagher Colliery, Coal Island. 


Bechera 


Cbllulabbs. 
Equicetaosjb. 


Annagher Colliery, Coal laland 


Calamites 


approximatus, . . 


New Birmingham, Co. Tipperaiy. 


II 


cannsBformia, . . 


Annagher Colliery, Coal Island. 


n 


Mongeotii, . . . 


New Birmiogham, Co. Tipperary. 


»i 


Suckowii, . . . . 


Annagher Colliery, Coal Island. 
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NamM of F<M8Q& 



Genera. 



Species. 



<8phenopteri8 



n 
It 

»» 
ti 
n 



Nearopteris 



I* 



Odontopterifl 
PecopteriB 






FiLICES. 

dilatata, 

Hibbertii, 

latifolia, 

(new) allied to Honiogansi, 

obtoBiloba, . 
Schlotheimii, 

acuminata, . 
gigantea, 
Totandifolia, 
tenuifolia, . 
obtusa, . . 
muricata, 
loochitica, . 
poljmorpha, 
Serlii, ... 



LTCOPODIACEiB. 

Lepidodendron acoleatum, 

dilatatum, 
degaiUi . 



ti 

» 

»t 
*) 



»» 



Ulodendron 



Harcourtii, . 
obovatnm, . 
rimosum, . . 
selaginoidet, . 
Stembergii, . 
minus, . . . 



M 



n 



Localities 

and 

Post-Towns. 



Annagher Colliery, Coal Island. 
Dromagh Colliery, Kantark. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Aghabehy, Keadae. 
New Birmingham, Co. Tipperary. 
Queen's County, Ldnster Coal-field. 
Dromagh Colliery, Kantark. 
Annagher Colliery, Coal Island. 
Annagher CoUiecy, Coal Island. 
Annagher Collieiy, Coal Island. 
Aimagher CoUiecy, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Dromagh Colliery, Kantark. 
Aghabehy, Keadae. 
Annagher Colliery, Coal Island. 
Dromagh Colliery, Kanturk. 



Ballycastle Colliery, Co. Antrim. 
Crossbill, Keadae. 

Dromagh & Garteen Collieries, Kantiffk. 
Crossbill and Aghabehy, Keadue. 
BaUycastle Collieries, Co. Antrim. 
Aghabehy, Keadue. 
Dromagh Colliery, Kantark. 
Dromagh Collieiy, Kanturk. 
Dromagh Collieiy, Kanturk. 
Dromagh Colliery, Kanturk. 
Gurteen Colliery, Kanturk. 
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Table showing the Disteibtition of the Fossils theottghottt the 

SEVEEAL MeMBEBS OF THE CaBBONIFEEOTJS StSTEM BELOW THE COAL 

Sebies. 



Names of Fossils. 



Gen^a. 



Species. 



MOLLUSCA OB Hbtbbogait- 

OANGLIATA. 

CEPHALOPODA. 

SiPHONIFEBA OB TeTBA- 

bbanchiata. 
Obthogebatid^. 



Orthoceras 

1) 
i» 

Loxooeras 
Gampyloceras 

n 

Cydoceras 
» 

Poterioceras 

ActinoceniB 

)* 
Cyrtoceras 
Phragmoceraa 



attenuatnm, . 
cinctum, . . 
cylindraceom, 
filiferum, . . 
mucronatum, . 
ovale, .... 
pyramidale, . 
striatum, . . 
Breynii, . . . 
distans, . . . 
incomitatiun, . 
laterale, . . . 
arcuatum, . . 
unguis, . . . 
annulare, . . 
Isevigatum, . 
lineolatuni) . 
fusiforme, . . 
yentricosum, . 
giganteum, . 
pyramidatum, 
tuberculatum, 
flexistria, . . 



Navtuadir. 



Goniatites 



11 
11 
11 
•1 
11 
11 
11 
11 
11 



discus, . . . 

excavatus, . . 

fasciculatus, . 

Gibsoni, . . . 

intercostalis, . 

]atu3, . . . . 

listen, . . . 

micronotus, . 

mutabilis, . . 

obtusus, . . . 



Tbllow Sahdstonb Gkocp. 



T. Sand. 
Proper. 



Ar. lA 



» 
» 



» 



Ar. Sh. 



» 



Carb. SL 



* 
* 






LiUBSTONB GrOTTP. 



Lowet 
Li. 



* 

* 
* 



« 
« 
« 
« 
« 



« 
« 
« 



» 

« 
» 
* 

I 

* 

* 
* 
* 
* 



CaJp, or 
MicLLL 



» 
» 

» 

» 

» 
» 



• • 



Upper 
LL* 



» 
» 

» 
» 

» 
« 



« 
« 



■ The above contractions are as follow :— Y. Sand., Yellow Sandstone; Ar. Li., Arenaceous Lime- 
rtone ; Ar. Sh., Arenaceous Shale ; Carh. SI., CaTbonifDrous Slate ; Lower LI., Lower Limestone; Mid, LI., 
Middle Limestone ; Upper Li., Upper Limestone. 
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Karnes of FomUb. 



Genera. 



Spedea. 



Goniatites 



I* 
i» 
If 



»» 
Clymenia 

Discites 



oratnB, . . 
reticalatns, . 
spluBroidalls, 
striatus, . . 
striolatns, . 
truncatus, . 
aagittalia, . 
costellatuS) . 
discora, . . 
latidoraatos, 
matabilis, . 
oxystomns, . 
planotergatiu, 
aubsnlcatas,. 
sulcatos, . . 
tetragonuB, . 
trochlea, . . 

TemnochdloB biangulatus, 
carinifems, . 
Goronatus, . 
ooBtalis, . . 
crenatus, . . 
f urcatns, . . 
globatus, 
multicarinatiu, 
ping^nis, 
porcatoB, 
sttlciferns, . 
tuberculatiu, 
cyclostomns, 
doraalifl, 

BellerephoQ apertns, 

coma-arietis, 
costatus, 
hiulcuB, 
IflBvis, 

obsoletus, . 
reticulatus, 
tangeutialis, 
tenuifascia, . 

Euphemus intersectas, 
Urii, . . 



If 
ff 

f» 
ft 
fi 
ff 
»f 
ff 
f> 



ff 
ff 
ff 

If 

ft 

»f 

II 

ff 

II 

II 

II 
Nautilos 

If 



II 
II 
II 
II 
II 
II 

IT 
II 



II 



Gasteropoda. 

PsCXnnBBANCHlATA. 
ZOOFHAOA. 



Macrocheilus acntus, . . 
canalicalatos, 
cnrvilineus, 



II 
II 



YSLLOW SAHDarONX Obouf. 



Y.Sand. 
Proper. 



* 



Ar.LL 






LocsBTOin Gboup. 



Ar.Sh. Carb.SL ^^j^ 



» 









« 
« 









* 






» 



■ « 

* 

» 
« 
» 
» 

» 
» 

» 

» 
» 

* 

4t 



Calp, or Upper 
Mid.LL LL 



* 
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Names <tf Fossils. 



Genera. 



.Spedea. 



11 



Loxonema 



Macrocfaeflus imbricatus, . 
flmbriatuB, . 
ovalis, . . 
parallelns, . 
rectilineiis, . 
brevis, . . 
constricta, . 
impendens, . 
polygyra, . 
polcherrimai 
sulcatnla, . 
salcnlosa, . 
tamida, . * 



» 



Phttophaoa. 



Tamtella 

n 
» 

Turbo 

Lacuna 

Natioopsis 

11 

11 

11 

11 

11 

11 
Eaomphalns 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

Platyschisma 

n 
11 

Pleurotomaria 



Y.Sand. 
Proper. 



YxLLow Sandstone Gboup. 



aciciila, . 

megaspira, 

suturalis, 

tennistria, 

spirata, . 

antiqua, 

canaliculata, 

dabia, . 

elongata, 

neritoides, 

PhiUipsii, 

plictstria, 

spirata, . 

acutas, . 

leqnalis, . 

angnis, . 

calyx, . 

catillus, 

criatatus, 

crotalostomos, 
elongatus, . 
marginatus, 
neglectns, . 
pentaogulatus, 
pileopsideuB, 
quadratus, . 
rotandatus, 
serpens, . . 
tabniatus, . 
Cirroides, . 
Helicoides, . 
Jamesii, 
zonitea, . . 
altavittata, 



Ar. LL 



» 



Ar. Sh. 



« 



GarbSL 



Limestone Gboup. 



Lower Calp, or i Upper 
Mi£lL LL 



LL 



« 
« 

« 



■ • 

« 






» 
» 



» 






* 



» 
» 



» 
» 
» 
« 



» 
« 



» 
« 
» 



» 
» 
» 
» 
» 
» 

» 

» 
» 

» 



» 
» 
* 



» 
» 
» 
» 
» 
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Names of FoflsUfl. 



TsLLow Sahmtohs Oboitf. 



Genera. 



Spedes. 



Plearotomaria canalicaUtay 
carinata, 
concentxica, 
conica, . • 
decuflsata, . 
filosa, • . 
Griffithii, . 
Haineaii, . 
lenticala, . 
malticarinata, 
tornatiliS| . 

Marchisonia elougata, . 
,, Larcomi, . 

,, quadricarinata, 

ElenchuB antiquus, . 
subolatus, . 



»i 
)i 

»» 
f» 

n 
»» 
11 



fi 



Y. Sand. 
Proper. 



scutibraitchia akd 
Cyclobbanchia. 



Trochella 
Fiasurella 
Dirinus 
Acroculia 



Patella 

11 

•1 
Siphonaria 

Umbrella 

Dentalium 



pnsca, . . 
elongataf . 
Backlandi, . 
angustata, . 
canalicalata, 
carinata, 
sigmoidalis, 
triloba, . . 
tubifer, . . 
vetusta, . . 
mucronata, 
Bcutiformis, 
sinuosa, . . 
Konincki, . 
laevigata, . . 
inomatum, . 



Dtthyra. 



MAOROTRACHIA. 



Teredo (?) antiqua, 
Solenopsis minor, . 
Sanguinolites angustatus, 
arcuatns, 
contortus, 
costellatus, 
curtus, . 
discors, . 
Iridinoides, 
plicatas, 
radiatus. 



Ar. LI. 



» 



Ar. Sh. Garb. SL 






» 
« 



» 



» 



* 
* 



Loanova Gaoup. 



Lower 
LL 






» 
» 
» 



» 
» 



» 
« 



« 
* 
« 



« 

* 
» 
» 
« 
» 

» 
« 

» 



» 



.or 
LL 



Upj 



r 



» 



« 



« 
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Namea of Foasils. 



Qeaera. 



Species. 



SangoiDolites, sulcatus, . 
transveraas, 
tricostatos, . 
tamidus, . 
undatos, • 
attonuata, « 
deltoida, 
clavata, . . 
compressa, . 
prisca, . . 
incraasata, . 
ovata, • . 
gregaria, . 
decussata, . 
antiqua, 



11 

11 

11 

11 
Anatina 

II 
Pandora 

Edmondia (?) 

Latraria 

Mactra 



KeuL 

Psammobla 

Lodna 

Ungulina 

Amphidesma 

Corbia 

Teniis 

»» 
Pullastra 

II 

II 

i» 
Astarte 

II 
Gyprina 

Donax 

Card! tun 

Cardiomorpha 

II 

II 

II 
Plearorhyn- 

chus 

II 
II 
II 
II 
II 
II 

IT 

Cypricardia 

II 
II 

"pSedg. 
wickia) 

n 

II 



YSLLOW SASDffCQHS GBOUP. 



Y. Sand, 
proper, 



II 



sabtnmcatnm, 
cancellata, . 
centralis, . 
tenuistria, . 
bifltriata, . 
crassiBtria, . 
elliptica, 
ovalis . . 
gibbosa, 
qoadrata, . 
Egertoni, . 
primigenios, 
orbiculare, . 
Axiniformis, 
cormgata, . 
oblooga, 
ventrioosa, . 

aliformifl, . 
armatus, 
fasiformis, . 
giganteus, . 
Hibemicus, 
inflatns, . . 
minax, . . 
nodaloeus, . 
trigonalis, . 
alata, . . 
concinna, • 
cnneata, 
cylindrica, . 

minima, 
modiolaria, . 
oblonga, 



Ar. U 



* 



Ar. Sh. 



Garb. SI. 



* 
* 



* 



LnnsTOn Group. 



Lower 
LL 



Calp, or 
Mid. Li. 



* 

• ■ 



Upper 



^ff 



* 









* 
* 






* 



* 
* 
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NaBMaoiroMQs. 


Ymujom SAJomosat Group. 


LnoBtosm Cisoup. 


Oenexa. 


8pedfl& 


T. SuuL 
proper. 


A&LL 


Ar. ffh. 


Garb. SL 


Lower 
li. 


ssts. 


Ug« 


CypncardU quadratai . 

„ rbombea, . . 

„ ainiiatai. . . 

II Bocialifl, . . . 

„ aabtnmcatai . 

II tamida, . . . 
Sadgwickia attennaUi . . 

II bullatai . . . 

1, gigaatea, . . 

,1 globosa,. . . 
Axinua aximfonniSi . 

If carbonarios, . 

II oentralia, . . 

II deltoideua, . . 

II nnculoidesi . . 

II obliqufia, . . 

II obovatuAi . . 
Ddabra attennatai . . 

II eqnilateraliai . 

,1 gregaria, . . 

II orbicalaris, • . 

II lectangularis, . 

II securiibrmisy . 
Laptodomus fragilis, . 

,1 senilis, . . . 
Venernpis cingnlatas, . . 

1, obsoletua, . . 

,1 scalaris, . . 

Atrachia. 

Nncula attenuata, . . 

II birostratai . , 

,1 brevirostriSi . 

II earinata, . . 

,1 elavatai . . . 

II cylindrical . . 

1, gibboaa, . . 

II leiorynchufli . 

II longirostriSi . 

11 oblonga, . . 

„ Phillipsii, . . 

M rectangulariSi . 

»i stilla, . . . 

M unilateralis, . 
Area cancellata, . . 

M fimbriata, . . 
CuculljBa arguta, . . . 

II tenuistria, . . 
Byssoarca clathrata, . . 

II costellatai . . 




• 
* 

* 




1 


• 

< 

• 
• 


» 


• • 

• • 
* 

• • 

* 
• 
* 

• • 

* 
* 

• • 

* 
* 

• 
* 

• • 

• 
• 
• 
* 
• 

* 

• • 

• • 
■ . 

• • 

• • 


4 
4 

a 

1 

4 
4 

1 


1 

• 
• 

* 

* 

* 
* 
* 
* 

4 

1 

* 
• 


k 

9 

t 

• 


• 
• 


• 
* 
« 

* 

* 

• 

• 
• 

■ 


> 


• 


• 

• 

* 
• 
* 

* 

• 


• 




* 
* 

* 
* 

* 
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ofFoflHs. 



Oenen. 



SpeoiflB. 



Bfssoarca 

» 

It 

t) 

Oenella 

Modiola 
II 

M 

>» 

l» 
II 
1» 
II 

lithodomus 

Lanlstes 

MytiloB 

11 
Inocermnrafl 

11 

It 

It 
Poflidonia 

It 
It 
It 
It 
II 
Meleagrioa 

It 

It 

It 

It 

It 
Pteronites 

It 

It 

It 

ti 
ATicola 

II 
It 
ti 
11 
11 
ti 
ti 
It 
11 
It 

Pinna 



lanceolata, . 

obtjua, . . 

retlculatai . 

semicostata, 

acntirostris, 

amygdalina, 

concinnay 

divisa, . 

lingiuili^ 

Macadami, 

megaloba, 

patiila, . 

Babparallela, 

dactyloides, 

obtnaiis, 

comptus, . 

Flemingi, . 

IflBTiasimiis, 

orbicularis, . 

pemoidea, . 

vetnstna^ . 

Becheri, 

costata, . . 

lateralis, 

menabranacea, 

similis, . « 

tubercnlata, 

IflBvigata, . 

pnlchella, . 

qnadrata, 

radiata, 

rigida, . . 

tessellata, . 

angostatus, 

lataa, . . 

senusulcatus, 

sulcatum 

ventricQsas, 

angasta, • 

cjdoptora, . 

flabeUalom, 

gibbosa, 

informis, 

laminosa, . 

Isvfgata, . 

lunulata, . 

recta, . • 

squamosa, . 

Tliompaoni, . 

YemeuiUii, 

flabelliformis, 



TniiOW SimtroiiB Gbovp. 



Y. Sa nd, 
proper. 



Ar. li. Ar. Sh. 



CarlxSLi 



Lnosrom <2boup. 



Lower 
LI. 






« • 



Calp, or Upper 

m£u. II 



* 



• 1 



» 
» 



» 
» 






« 
» 
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Genen. 



^|>6Cl€iL 



FSpna 

»» 

LingnU 
Anomia 
lialleuB 
Lima 

i» 
It 
»» 

»> 
PectcQ 

»» 

» 

» 
ti 
»» 
>i 

»» 
»» 
»» 

»» 
»t 
>» 

» 

ti 

»» 
»i 
»» 

)i 
*) 
n 
»» 
*) 
»» 
»> 
>» 
11 
11 
11 
11 
It 



flezioOBtata, 
inequicostata, 
mntica / . 
sqaamifonDis ? 
antiqna, 
orbicularifl, . 
altemata, . 
oonciima, . 
decnasata, . 
lavigata, . 
obliqua, 
planicosUta, 
priflca, . . 
semuulcata, 
aqtialifl, 
aradmoideuB, 
arenoans, . 
aspendufl, . 
bellifl, . . 
caDcellatalns, 
cingendnfl, . 
claUiratuB, . 
cslatas, 

CODCaTUfl, . 

concentrico-stiiatiis, 
oonoideuB, . 
consimilis, . 
deornatns, . 
depilis, . . 
diarimilu, . 
dnplicicosta, 
ellipticiu, . 
eloDgatns, . 
fallax, . . 
filatns, . . 
flabellulnm, 
flexuosag, . 
Forbesii, 
gibbosiifi, . 
granofiiu, • 
granulosas, 
Hardiogii, . 
bians, . . 
incrassatus, 
intercostatns, 
insterstitialis, 
irregularis, . 
Jonesii, . . 
KnockonnieDsis 
macrotis, . 
megalotis, . 



Tauoir SABMraax Qbocp. 



r.Sand. 
proper. 



Ar.LL 



Ar. 8h. Garb. a. 



LmsRom Gaour. 



» 
» 



» 
» 



» 



Lower 
LL 



« 
« 

* 



• « 






Calpior 
Hid/LL 



'ET 



« 
« 



* 
» 






« 
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Names of FoBrils. 


TsLLOW SAin>BT02ns Group 


LlKISTONB GBOUI 


•. 


Genera. 


Species. 


T.Sand. 
Proper. 


Ar. Li. Ar. SIl 


Carb. SI. 


Lower 
li. 


Galp,or Upper 
Mld/LL U 


Pecten microptenis, . 










« 


• • 


• • 


.. 




„ xnundoa, . . 












jL 








,, Marchisonii, . 












w 








„ ovatus, . . . 


* 












41 






„ pera, . . . 










» 


. • 








„ planioostatas, . 






^ 






. t 


Hi 






„ plano-dathratus 












. 




Ik 




„ plicatns, . . 












» 


JL 






V poljtrichiis, . 


1 • 








* 


• • 


TT 


* 




„ qmnquelineatos 


( 










4f. 




^F 




„ ruguloBiu, . . 












# 








„ BCfQaiis, . . . 












ji 








„ aclerotifl, . . 
















M 




„ Sed?rickii, . . 


1 










• • 


JL 


'W 




„ Begregatus, 


f 










. • 


IT 


# 




„ semicircnlaris, . 


1 , 








» 


• 








„ semistriatiia, . 












t • 


» 






„ serratuB, . . 












m^ 








„ • Bimplex, . . 










* 


• • 








„ Sowerbii, . . 










» 


» 


» 


• 




„ spiiralosos, . . 










» 


• • 








„ tabulatns, . . 












* • 




Ik 




„ traoBveraaB, 












• 




w 




„ tripartitDS, . . 












. • 






L 


„ nndulattiB, . . 












jfc 




t * • 


t 


„ variabilis, . . 
















J- , 




Monotis SBqualifl, . . 


i 








« 


. • 




• 




Bbacuiopoda. 


* 


» 


* 


« 


« 


» i 


» 


OBBIOULIDJL 


















# 


# 


» 


» 


« 


« 4 


h 


Orbicula nitida, . . . 


a • 


• • 


V • 










„ quadrata, . . 


• ft 


• • 





• • 


• « 


» 

* * • 


• 


„ trigonalis, . . 


• • 


• • 


• . 


« 


• • 


• • 9 


• 


Athtbidjb. 


















» 


» 


• 


« 


» 


« 4 


F 


Crania vesiculosa, . 


• • 


• • 




a a 


.A 






Calceola sandalina, . ' 














▼ 


• • • 


• 


Prodncta aculeata, . 






i 


1^ 




• • 




• • • 

4ft M 


• 


„ antiquata, . 












IK 


4i 


W 1 


r 


„ anrita, . . 












• ■ 


jh 


^ 




M caperata, . • 










« 


# 




• • • 


• 
• 


,, condnna, • * 
„ corrugata, . • 








• 




» 




« 1 

4ft J 




„ costellata, . . 










* 




• 9 


■^ 1 


1 


„ EdelborgensiH, . 
Prodncta elegans, . 












• • 


« 

jk 


• « J 


k 

* 


II fimbiiata, . . 






Ik 




j^ 




V 1 


l> 


,1 flexifltria, . 








. . 


• • 




• • • 


• 
• 



!■■--■ 
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KameflofFaMUfl. 




Luczaxoxs Osoup. 


Genem. 


■ 
flpedea 


Y.Sand. 
I^oper. 


Ar.U 


■ 

Ar.Sh. 


Carb. SI. 


Lower 
LL 


Calp, or 
Mid. Li. 


Uger 


Proilucta fragaria, 








« 


• 


• • 


■ • 


„ gigantea, '. . 




» 




• • 


• 


• • 


« 


,, granulosa, . . 








* 


• 


• 


» 


,, hemispherica, . 




« 




« 


• 


• 


• • 


„ intermedia, 








• • 


• 


• • 


• • 


,^ interrupta, . . 








« 


• • 


• • 


■ • 


„ laciniata, . . 








• • 


* 


• • 


• • 


,, latissima, . . 








» 


• 


» 


« 


,, laxispina, . . 




« 




• • 


• 


• • 


« 


,, lirata, . . . 








• • 


* 


. . 


• • 


,, lobata, . . . 






• 


« 


• • 


* 


• • 


„ longispina, . . 






■ * 


« 


• • 


* 


• • 


,^ tnargaritacea, . 






» 


» 


» 


» 


• • 


^, Martini, . . 








» 


» 


* 


• 


,, maxima, . . 








• ■ 


» 


• • 


• • 


,, membranacea, . 








• 


• • 


» 


• • 


„ mesoloba, . . 








« 


* 


. . 


• 


,, mnricata, . • 








• • 


• 


• • 


• ■ 


,, ovalis, . . . 








» 


• 


• 


• • 


,, pectinoides, 








« 


• 


* 


* 


^y prselonga, • 


* 






« 


. • 


• • 


• • 


„ pugilis, . . . 








» 


• 


* 


« 


,, punctata, . . 




« 




* 


» 


* 


« 


„ pustuloaa, . . 








» 


» 


m • 


» 


„ quincuncialiB, . 






» 


» 


* 


* 


* 


,, rugata, . . . 








» 


• 


» 


* 


„ Bcabricnia, . . 






* 


* 


• 


« 


« 


,, Bcotica, . . . 




» 


« 


» 


• 


« 


» 


„ aetosa, . . . 


* 




* 


♦ 


• 


» 


« 


„ spinosa, . . . 






♦ 


* 


• 


« 


« 


„ striata, . . . 








• • 


» 


• • 




„ subl»yis, . . 








• • 


« 


• • 




,, sulcata, . . . 






« 


* 


♦ 


* 


« 


„ tortilifl, . . . 




• 




• • 


■ • 


■ • 




Leptagonia analoga, . . 








* 


« 


« 


« 


„ depressa, . . 








• • 


• • 


• • 




„ multirugata. 








• • 


« 


• • 


^ 


„ nodalosa, . . 








* 


• • 






„ plicatilis, . . 








* 


« 


• • 


» 


„ rugosa, . . . 








* 


••* 


• • 




Leptsna sp. ? 








• • 


* 


^ , 




„ convoluta, . . 








» 


• * 


# 




,, crassistria, . . 








• • 


. . 


JL 




,, Dalmaniana, . 








» 




• • 




,, Hardrensis, 






• 


» 


* 


» 


« 


„ lata? . . 






• 


• • 


. . i 


• • 




„ mnltidentata, . 






• 


» 


• • ' 


• • 




„ papyracea, . . 






• • 


• • 


• • 


« 




„ perlata, . . . 






• • 


• 




• • 




,, plicata, . . . 






• • 


• 


» • 


• • 




„ sericea? . . . 






• • 


♦ • 


• • 







OBIFITTU — TOSSIl AJTB HIRUre LOCALITIES. 



97 



Itama of Foflflils. 


TaLLoir a&znwiosix Gkoup. 


I^MssToirx Group. 


Ctenera. 


^ecies. 


Y. Sand. 
Proper. 


Ar.Ii. 


Ar. Sb. 


Carb.SI. 


, Lover 
Li. 


Calp, or 
Mld.LL 


Uger 


Leptsena serrata, . . . 


* t • 


• • 


• • 


• • 


• 


. . 


9 • 


„ Bordida, . . 


• • 


• 


• 


• 


• • 


jfc 


• • 


„ Tolva, . . . 


<r • 


• m 


•• • 


• 


* 


» 


* • 


DSLTHYBIIXS. 


« 


» 


» 


« 


* 


» 


« 


Orthis arachooidea, . 


• • 






# 




• • 




„ arcuata, . . 


• 






» 




4» 




„ Bechei, , » . 








« 








„ eadoca, . . . 








» 








,, drcnlaris, . . 








•' 








,, eomata, . . . 








« 








,y eonmveiis, .. . 








• • 


» 






,, erenistria, . . 


• 




» 


« 


* 


» 


* 


„ cyliadrica, . . 




» 




* • 


• • 






„ divaricata, . . 








• • 


» 






„ filiaria, . . . 






* 


» 


* 


» 


* 


„ gibbera, . . 








• • 


* 






„ granulosa, . . 






» 


» 


• • 






,, iDterliiieata, . 








« 


• • 






„ Kellii, . . . 








• • 


Jfc 






„ latissima, . . 






• 


» 


IT 
• ■ 






,y longisulcata, . 








• 


# 






„ papilionacea^ . 






• 


» 


# 


« 




„ parallela, . . 




♦ 




» 


• • 


» 




„ quadrata, . . 








• • 


• • 


» 




,, radialis, . . 








• 


» 


» 




„ resupinata, . . 






» 


» 


# 


» 





„ semicircularis,. . 






• 


» 


• • 


« 




„ sulcata, . . . 






• 


• • 


• • 


• • 


r 


,, tenuistria, . • 






V • 


4^ 


• • 


jfc 




„ tuberculata, 






• • 


• • 


JL 


• • 




Spirifera aperturata,. . . 






• t 


« 


IT 
• • 


• « 




„ attenuata, . 






» 


« 


« 


« 


« 


„ bisulcata, . . 






* 


• 


* 


« 


* 


„ calcarata, . • 




« 


* 


« 


» 


» 




„ choristites, . . 








• • 


• 






„ clathrata, . • 








• 


m • 






„ crispa, . . . 


• 






« 


• 


» 




„ decemcoetata, . 




# 




• • 


« 






„ diajuncta, . . 






• 


« 


• 






„ gigantea, . . 








* 


» 


* 


« 


„ grandsBva, . . 


* 






« 


• • 






„ inomata, . . 


• 






« 


• • 






„ meg^loba, . . 








« 


• • 






„ minima, . 




• 




• • 


m • 




» 


„ octoplicata. 






• 


» 


» 


• 




„ Ornithorhyncha 


I . . 






a • 


« 






„ ostiolata, • . 




* 


• 


• 


• 


» 




„ princepS) . . 








• • 


« 






„ quinqueloba, . 








• • 


♦ 
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NamMOfFoMUs. 


Tkllow Saitostohc Gboxtp. 


LnosTOva Gboup. 


Genera. Spedea. 


Y. Sand. 
Proper. 


Ar.U 


Ar. Sh. 


Carl). SI. 


Lower 
LL 


Calp, or 
MidlLL 


^ir 


Spirifera rhomboidea, . 


• • 


• • 




• 


• 




• 


„ rotundata, . . 
















• 


• 






,, radis, . . 


















« 


• • 






„ specioaa, 
















* 


« 


• 


« 


« 


„ striata, . 


















• • 


* 






J, trigonalls, . 


















• • 


» 






Urii, . 


















» 


• 






Cyrtia cuspidata, 


















» 


• 


• 




„ distana, . . 
















• 


» 


• 


• 




„ dorsata, . 
















- - 


• • 


• 






„ lamioosa, 


















• 


• • 






,, linguifera. 
















• 


• • 


• 


• 


• 


Cyrtia mesogonia, . 


















• 


• a 






„ nndai . . 


















» 


• • 






„ aemicircalar 


is.! 
















• 


» 




» 


,, senilis, . . 


















• • 


• 


% A 




„ simplex, 


















• 


» 






„ subconica, . 


















• • 


• • 


» 




Martinia decora, . . 


















• 


# 




« 


„ elliptica. 
















* 


• 


» 






„ glabra, . . 


















• 


• 


• 




„ oblata, . . 


















• • 


» 






„ obtusa, . 


















• • 


# 






„ pbalsena, . 


















• 


• • 






„ plebeia, . 












• 






• 


# 


4f. 


j^ 


„ rbombrndalis, . 
















• ■ 


Jl 




^ 


„ strigocephalo- 
















• 


• • 






ides. 
























„ symmetrica, 
















• • 


« 






Reticularia imbricata, . . 
















• 


» 


» 


4^ 


„ lineata, . . . 
















* 


« 






„ mlciogemma, . 
















» 


• • 


# 




„ reticulata, . . 
















« • 


# 




JL 


„ striatella, . . 










• 






ft • 


• • 




W 


Brachytbyris duplicicosta, . 














• ^ 


• 


» 


» 




„ exaiata, . . 
















• • 


» 


# 


4k 


„ integricosta, . 
















• 


» 


» 


^W 


„ ovalis, . . . 
















• 


» 


• • 




„ pinguis,. . . 
















* 


JL 


M 


ja 


„ plannta, . . . 
















• 


• • 




^ 


„ planicostata, . 














_• 


• ■ 


JL 


• • 


ja 


Atbyris conceotrica. 














« 





• • 


Jl 


^r 


„ decussata, . . 














• 


• 


4^ 


w 

ja 




„ depressa, . . 














• • 


• 


• • 


• • 




„ expansa, . . 














• • 


• . 


M 


Jl 




„ fimbriata, . . 














• • 


Jb 


^r 
JL 


W 
mm 


M 


„ glabriatria, . . 






J 








• 


« 


# 


w 


* 


„ globularis, . . 










* 




• • 


# 


4^ 


• • 


^ 


„ hispida, . . . 














• • 


4^ 


• • 


■ • 


W 


„ piano- sulcata, . 














• • 


• 


» 


• • 




„ squamosa, . . 


• • 


• 


• • 


» 


» 


• • 
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"SttBiet of fosadls. 



Genenk 



8pedeft 



Athyrb? triloba, . 

Actinooonchas paradoxus, 



TBBEBBATULII7iB. 



Atiypa 

ti 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

ii 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

Semionla 

11 
11 



Actrmiiiata, 

angidarit, 

anisodonta, 

bifem, . 

eomivta, . 

eordiformis, 

desqvamata, 

•xcsrata, 

fallaz, 4 

ibrita, * 

flexiftria, 

gregaria, 

bastata, . 

jndentata, 

insperatfl, 

Isorhfnclia, 

juvenifi, . 

]achryina, 

laticlira, 

laticosta, 

nana, . 

oblonga, 

obtoao, . 

platyloba, 

pletirodoD, 

prisca, . 

proava, . 

pognns, . 

radialis, . 

reniformis, 

daocaloB, 

semisQlcata, 

Striatula, . 

solcirostris, 

triangularis, 

triplex, . . 

ventilabrum, 

Virgo, . . 

pentahedra, 

pisnm, . . 

rhomboidea. 



CRUSTACEA. 



Calymene? grannlata, . 
IsBvis, . > 



11 



YnuMf ftimxitoirK Gboup. 



T.Smd. 
Proper. 



Af.U. 



Ax,m. 



Oarb.SEI. 






« 
« 

» 
» 
» 



» 
» 
» 

« 
« 

« 
» 



Lnrmom aaoup. 



Loifer 
U. 



» 

t • 



» 
« 



* 
» 
» 



» 
» 
» 



« 
« 

» 

» 
» 
» 



» 
» 



Calp,or 
MidCli. 



v^ 



JOTJRN. GEOL. 80C. DUB. TOL. IX,. 
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JOUBNAL OF THE QSOLOQICAIi 80CIETT OP DrBUlT. 



Names of Foadb. 



Qenem. 



^edea. 



Calymene 
Griffithides 






Phillipflia 



»» 

n 



Dithyrocaris 

>» 

Entomooon- 

chus 
Bairdia 
CytheiQ 

»» 
II 
»» 
>» 
»» 
»» 
»» 
l» 
« 

»« 
}> 
II 
II 
II 



Latreilli], . 
calcaratiu, . 
globicepA, . 
obsoletos, . 
csBlata, . . 
Golei, . . 
discon, . . 
gemmiilifera) 
Jonesii, . . 
Kellii, . . 
macronata, . 
qoadriaeriidiB, 
truncatnla, . 
Colei, . . 
Scoaleri, 
tenoistriatns, 

Sconleri, . 
cnrtuA, . . 
arcnata, . . 
bitnberculata, 
cornata, 
coBtata,. 
elongata, . 
excavata, . 
gibbemla, . 
Hibbertii, . 
impressa, . 
inflata, . . 
ioornata, . 
oblonga, 
orbicularis, 
posilla, . . 
scatulam, . 
snbrecta, 
tritaberculata, 



TUBIOOLA. 
JJffNULOSA. 
ANVBUDA. 



Serpola 



II 
II 



compressa, . 
hesicarinata, 
parallela, . 
scalaris, 
caperatus, . 
globosus, . 
iuterme^QS, 
minatas, 
omphalodes, ? 
Spiroglypbufl marginatos, 



II 
Spirorbis 



II 
II 
}i 
II 



Yaixow Sabdbtomi Gboup. 



T. Sand. 
Proper. 



Ar.LL 



Ar. Sh. 



• 



CarbuSl. 



» 









» 






LnuBSTOMX Qaoup. 



Lower 
U. 






Calp,or 
Mid.LL 



• 









Upper 



» 
« 






« 
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Names <rf FossUa. 



Genera. 



Species. 



Serpnlites carbonarius, 

„ membranacens, 

Sabella antiqua, 



Ybclow Samsbtokb Oaoup. 



Y. Sand. 
Proper. 



»> 






>» 



Platjrcriniia 



11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 
11 



Kekatonbuha. 

bchinodebmat a . 

FalsBchiniiB elegans, . 
eUipticaa, 

Konigii, 
„ spbsericus, 

Edunocrinus elegans, 

glabrispina, 
triaerialis, 
Urii, 
„ Yetnatns, 

Addocriniis histrix, . 
Fentremites Derbienns, 
„ ellipticus, 

florealifl, 
contractus, 
ezpansQS, 

granalatns, 
interscapiilaris, 
laciniatus, 
IsBvis, . 
omatuB, 
punctatns, 
rngosos, 
similifl, . 
triacontadactylns, 
tubercnlatns, 

Foteiiocrinus gracilis, 
„ impressns, . 

Taxocriniifl macrodactylus, 
„ polydactylus, 

Cyathocriniu ellipticas, . 
geometricns, 
inequidactylos, 
macrocheinis, 
megastylus, 
omatu8| • 
pinnatos, ? . 
planus, . . 
tabercolatos, 
variabilis, . 



11 
11 
11 
11 
»» 
11 
11 
11 



11 



Rhodocrinus 
(Gilbertso- 
crinns) 



abnormis, 



Ar.LL 






Ar. Sh. 









Garb. SL 






» 



« 
« 



LmBSTOinc Gaoup. 



Lower 
LL 



• 



« 



Calp, or 
Mid.LL 






Uger 












« 
» 



1012 
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V«Mi«riDMtfa. 




Tauov BAwmton Gbodp. 


UsmnofnUmovT. 


Oenem. 


Bpedfla 


T.SanO. 
proper. 


AZ.U 


Ax. 81 


1. GArb.«l 


Lower Calp or 
U. Mid.LL 


U{^ 


BhodoGrinoi Terjis, . . . 






• • 


» 


• • • 


• 


• • 


iustinocriaiis amphora, . . 






• • 


• • 


• 


• 


• • 


„ ooofltrictas, 






• • 


• • 


• * i 


• 


« 


,f costns, . . . 




• 


• • 


• • 


• • • 


• 


» 


Gilb«rt8<»i, . 






• • 


• 


• t • 


t 




„ polydactyluB, . 






• • 


• 


* 


■ 




,, pnsinus, . . 






• • 


• 


• • • 


• 


* * 


„ teiuuBtriataSr . 






• 


• 


• t 


• 




„ tesseUatos, . . 






• « 


» 


• 9 « 


• 




triacoataidacly- 










/ 






„ las, . . . 






• • 


• 


» 


• 


« 


Atocrinus Milleri, . . . 






• • 


• 


■ • I • 


• 


• • 


AORITA. 


« 


« 


• 


« 


• 


* 


• 


ZOOPHYTA. 


• 


* 


• 


* 


• 


» 


* 


Aiiiple:](as nodulosos, . . 


• • 


• • 




• 


• • 






„ Soverbii, . . 














« 


• 








„ tortaosua, . . 














• 


• 






« 


Tnrbinolopsis bina, ? . . . 












» 


« 


• • 








„ CeUica, . . . 














• 


• • < 




• 




„ pawnradialU, . 














• 


• m 




. 




,, pluriradialis, . 














« 


• • 








Tnrbinolia expansa, . . 














• • 


• 








„ fungites, . . 






• 


• 


• 


« 


• 




Siphonophjlliacylmdrica, • • 






« 




• 


• 


• 




A^trea anmea, . . . 






• • 




' • ' , 


« 






„ crenalaris, . . 






• • 




• » 


# 








„ irregularis, . . 






• • 




« 


• • 






^ • 


„ pentagona, . . 






« 




. . . \ 


« • 






m • 


Lithostrotion sitriatiim, . . 






« 




> • * 


» 






« 


lithodeodron affioe, . . . 






• * 




• 


• 


« 




• 


„ cpespitosiim, . 














« 1 


« 






• 


„ irregulare, . . 














. . 


« 








„ panciradialis, . 














» • » 


• 




• 




,, sexdecimale, , 














» 


• • 








«• SOCljIawB • • • 














•. • 


« 


• 






Syriijgo|)ora blforcata, . , 














• 


• « 








„ catenata, . . 














* 


• 








„ gieiiiculata, . . 














« 


• 








„ laxa, . . . 








» 




* 


• • 


• • 






* 


„ ranmlosa, . , 












# 


• 


• • « 








AulopoiA campamilata, . 












• 


» 


• • 








»» g*g»8, . . . 














• » • 


« 








Manon cribrosum, ? . 












« 


• 


• • 








Astroopora antlqaa, . . 














» 


• • ' ■ 








Dictyojdiyllia antiqoa, 














# 


* • 








Pleurodtctyiun problemalacum? 












• 


• 


.• • ■ 








Fayosites capillaris, . . 














• • • 


« 








„ fibrosa* . • • 














• 


• • • 








„ Gothlan^ca, •. 


• • 










• • • 

r 


« 









QtVOFmn — rofmu* akp xxviiro uKAUtisa. 
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IfMMf«fF«lMi]B. 



Genen. 



Sped^fL 



Fayosites ? 



M 
M 
»> 
M 
M 



lijiia) 



megastova, 
para3itica, . 
polyjnorpha, 
•eptoaa, . . 
•eriali0i . . 
spoDgites, . 



»» 



StEpxnatoppT^ 



YerticUlopoxa 

»» 
Flostra 

Berenioea 

Qrbipa]|te9 
MUlepora 

If 
loporft) 

M 

11 

„ (Pnstu- 
lopora) 
Tragos 
GorgoDia 

11 

Jania 
>f 

19 

YincuUria 
11 

19 

11 

Glauconome 

>j 

If 

11 
Ptylop^ra 

19 



teonisjepta, . 
tuxnida, . . 
^nceQtrica, 
polTmorpha, 
sablitis, . . 
abnormis, ? 
dabla, ? 
palmata, 
megastoma, 
antiquosi . 
grajsUs, 
tDterporosa, 

oculata, . . 
rhombifera, 
simUis, . . 



Fenestfiflla 



w 

11 

11 
» 



spicularig, . 
semicirculare, 
assiinilis, . 
Lonsdaleiana, 
zic-zac, . . 
antiqaa, 
badUaria, . 
eraasa, . . 
4ichotoixia, . 
megastoma, 
parallela, 
raricoeta^ 
bipinnata, . 
gracilis, . . 
grandis, 
pluma, . . 
pulcherrima, 
macropora, 
plama, . . 
antiqua, 
earinata, 



crassa. 



ejuncida, . 
flabellata, . 
formosa, 
fratex, . . 
hemispherica, 



Tbaow SAHPtTQiiy Gaovp. 



LiMMTQin Gaoup. 



T. Sand. 



Ar. li. 



Ar.fih. 



Carbu SL 



« 

» 
« 



Lower 
LL 



# 



Galp, or 
Mid.Ii. 



« 



» 
« 



« 



« 
« 
« 
« 



« 



« 
« 



* 
« 



« 



« 






« 



Uger 






• • 



t • 



« 






■ • • • 
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Names of Foasila. 


TSLLOW SAXDSrOSB Gboup. 


LlMBSTOMB QkOJJT. 


Genera. 


Species. 


T.Sandfl. 
Proper. 


Ar.L 


L Ar.SlL 


Carb. SI. 


Lower Ca 
U M 


JtS 


Djjer 


Fenestella laxa, . . . 








• 


• • 


• 


• 


„ membranacea, . 




• 9 




. . 


• 


) . 


. . 


„ Morrisii, . . 








* . 


• 


> • 


. . 


,, moltiporata, . 








• 


• . 


> • 


• 


„ ^od1llo8a, . . 








• 


• • 


• 


• 


„ oculata, . . . 








• 


. • 


> • 


• • 


,, plebeia, . . . 




• 




• 


# 


* 


• • 


„ polyporata, . 








• . 


a • 


* 


• 


„ qnadradedma- 
















lis, . . . 








. » 


. . 1 


1 . 


• 


„ regularis, . . 








• 


• . 


1 . 


• 


,, reticularis, . . 








« 


* 


« 


■ ■ 


f, tenuifila, . . 






» 


jL 


• 


« 


• 


„ undulata, . . 




• 


• 


ji 


* 


» 


• 


„ vancosa, . . 








. * 


. . 


• . 


« 


Hemitrypa Hibemica, 








. • 


* 


• 


• 


Ichthyorachia NeweDbami, . 








. . 


* 




• t 


Polypora dendroides, . 








• 


. * 




• • 


,, marginata, 








• . 


. • 




• 


,, papillata, . . 








• » 


• . 




• 


„ Terrncosa, . . 








■ . 


. • 




• 


Betepora prisca, . . . 








• 


• 




• • 


,, undata,. . . 








• 


• 




• • 


Lower Cabbonifebous 






/ 










Plants. 


* 


• 


• 


« 


• • 


1 • 


• • 


Faooidea and Ferns, new, . . 


» 


• 


« 


* 






• • 


Lepidodendron, new, . . . 


* • 






1 . . 


• 












Cydostigma new, . . . 


« 






> . • 














Sphenopteris linearis, . . 


• • 


i 




• 


. . 












„ Hibernica, . . 


« 






• . . 














Stembergia approximata, . 


. . 


1 




• 














Stigmaria ficoides, . . 


• 


i 




> . * 














Fishes. 


• ■ 


» 


« 


• 


• 


« 






Palffioniscus sp., . . . . 








. I 


« 


• • 


• • 


■ 






Amblypterus sp., . . . . 








* t 


« 


■ • 


• • 1 


► • 






Psammodos comutns, ? . . 








* 




• 


* 


« 






„ porosus, . . 








* 




♦ 




« 




* 


„ mgosus, . . 








• 










» 






Helodus sp., . . . . 








• 
















„ mamillaris, 








» 






» 










„ planus, . . . 








• f 


« 














„ targidos, . . 








» 
















Chomatodus sp., . . . . 








4t 
















CJochliodns sp., . . . . 








• • 




* 


» 






• 




„ con tortus, . . 








« t 


• • 




« 










„ gracilis, . . 








■ • 






« 








• 


„ magnus, . . 


• • 


» 






« 


• 


• • 



QBIFFITH — ^FOSSIL AJSTD MINiyO LOCALITIES. 
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Names of FoaallB. 



CSeaeia^ 



SpedM. 



«» 
Petalodos 



Cladodos „ ? 

mirabilis, . 
Hastingsue, 
I, liByisaimiUy 

„ (palatal tritor)radicanf| 
,f sagittatus, 

Ctenacantlias sp., . . 
Asteroptychins omatas, . 
Oracanthufl MiQeri, 
Qnchiu sp.) . • 

PflBcQodiu sp., . . 
Joneai, 
sablflBvifl, . 
transTenus, 
GTracanthuB obliquiu, . 
new } . . 
tubercolatoi, 
jj spines, . . 

Holoptychiiu sp., . . 
„ Portlocki, . 

Phyllolepia sp., 
ChelyophoraB Griffithii, • 
I«odii8 leptognathus, 

Psammoateos granalatoa, 
„ vennicnlaiia, 



It 

H 

If 
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TXLLOW SAinMnOHB Qbouf. 



T. Sand. 
Proper. 



Ar.LL 









Ar. Sh. 






Garb. SL 



LniBSToini Oboup. 



Lower 
LL 






• 
• 

■ • 



Ca]p,or 
MllLL 






^ET 



THE FOLLOWING FOSSILS ARE DESCRIBED IN MT SYNOPSIS, 
THOUGH NOT CONTAINED IN THE CABINETS. 



Genera. 


Speoiea 


Genera. 


Species. 


Orthoeeras 


Steinhaueri. 


Bellerophon 


Wenlockensis 7 


11 


sulcatnlnm. 


Eapbemus? 


globatas. 


Trigonooeiaa 


paradozicnm. 


ft 


orbiculos. 


Goniatites 


Browni 


Oonnlaria 


quadrisulcata. 


11 


crenistriai 


Macrocheilas 


sigmilmeos. 


11 


sphnricoB. 


}f 


tricinctas. 


11 


spiralis. 


Loxonema 


tnrrita. 


11 


yittiger. 


Littorina 


pnsilla. 


Clymenia 


plnrisepta. 


Euomphalns 


bifirons. 


Temnocheilns 


bistrialis. 


Plenrotomaria 


clathrata. 


Nautaus 

• 


goniolobas. 


ft 


Helicinoides. 
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Qeuen, 


Species. 


GeneML 


Spedes. 


Flenrotomaria 


ImviM. 


Spirifera 


bicarinata. 


Murchiflonis 


sulcata. 


f) 


convolute. 


Sangdinolitfifl 


liratHS. 


II 


costata. 


Lutratia 


elongate. 


II 


flxtensa. 


PuHaMra 


antiqua. 


11 


fnreata. 


1* 


elegans. 


II 


Ibsiformis.* 


)i 


paralleU. 


II 


iMAomala. 


Sedgwickia 


comigata. 


II 


polchella. 


Axiniu 


ort>icalariii 


f) 


trasti^M. 


Nubola 


delta. 


Martinia 


OMlOklbA. 


»» 


linearia 


II 


protansa. 


Modiola 


angusta. 


BrachythTTis 


hemispluerica. 


» 


scalaris. 


11 


liaguifera. 


Lanistes 


nigosus. 


Atrypa 


camOis? 


Inocefaimu 


aarictilatus. 


)) 


sublobate. 


PosidoniA 


camplanata. 


II 


ylrgdides. 
PhUfipsli 


i> 


sp. 


Astecus ? 


Meleai^rina 


alternate. 


Griffithides 


g^Duliferus. 


»» 


echinate. 


M 


kmgiceps. 


Pterinea 


desquamate. 


II 


kmgtepinus. 


»» 


intermedia. 


PhiUipsU 


Maeoyii. 


Avicnla 


bicostota. 


Dithyrocaris 


orbicularis. 


Lingala 


marginata. 


Daphnia 


primaeva. 


»> , 


parallela. 


Bairdia 


gradllA 


Anomla 


antiqaa. 


Cy there 


ifltygdalina. 


Pecten 


cognatns. 


11 


sp. 


»» 


oompttu. 


II 


spinlgera 


i» 


exiguiiR. 


Palffichinus 


sphsricns. 


n 


inomattu. 


Echinocrinos 


Munsterianus ? 


»» 


leiotis. 


Platycrinos 


elongatus. 


»» 


Meleagrinoides. 


Cyathocrinns 


conicus. 


ti 


orbiculatas. 


Actinocrinos 


globosus. 

MBViS. 


Producta 


oomoides. 


If 


>} 


spinnlosa. 


PhilHpsocriniu 


caryocrinoides. 


i» 


subaculeate. 


Litbodendron 


coarctetum. - 


Leptagonia 


depressa. 


Oaonopora 


placenta. 


Leptnna 


gibberula.* 


Ceriopora 


distans. 


Orthis 


compressa ? 


Ptylopora 


flostriformis. 


II 


orbicularis. 


Hemitrypa 


oculata. 



• type of sab-geniu FnseUa indodes S. bicarinata andS. rbomboides. 



asimxH — ^FOSSIL akd irariNe locautixb. 
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ARRANGEMENT OF THE FOREGOING FOSSILS UNDER THEIR 
RESPECTIVE LOCALITIES, POST-TOWNS, AND COUNTIES. 



County Antbim. 



BALLTGASTLE, 

V icinity of, 

Fecten flabeUulmn. 
Orthoceraa cylindraceum. 
Cycloceras annulare. 
Bellerophon reticulatus. 
Euphemus Urii. 
Nucula attennata. 



Producta Edelborgensis. 

Martini. 

scabricnla. 

Scotica. 
Leptaena Hardrensis. 
Cyrtia semicircularis. 
Eeticularia reticulata. 
Eavosites tumida. 



ly 






CotTNTY Armagh. 



ABMAGH. 



Annahugh, 



Bellerophon apertas. 
Mulcus. 



>> 



Drummanmore. 



Vicinity of, 

BeUerophon apertus. 
Macrocheilus parallelus. 
iN'aticopsis plicistria. 
ElenchiLS subulatus. 
Sanguinolites tumidns. 
Producta degana 

„ sulcata. 
Cyrtia seniHs. 
Martinia oblata. 

„ plebeia. 
Athyris expansa. 
Atrypa hastata. 
Actinocrinus triacontadactylus. 
Astrtea crennlaris. 
Syringopora geniculata. 
EaTosites capillaris. 

Drummanheff. 
CladoduB mirabilie. 

JOUBN. GEOI. SOC. DUB. — YOL. IX. 



Bellerophon apertas. 
Producta punctata. 
Sanguinolites sulcatus. 
Plants. 

Fwrmaoaffy or Bedharn. 

Pecten caelabis. 
Psammodus porosus. 
Helodus 

^ turgidu& 
ChomatoduB 
CochHoduB magnuB. 
Cladodus. 
Petalodus Iffivissimus. 

„ radicans (palatal tritor). 

„ sagittatus. 
Petalodus Jonesii. 
8ubl»yis. 
transYersoA. 
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>9 



Kilmore. 

Faticopsis elongata. 
Producta hemisphaBrica. 
Syringopora laxa. 
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N$w Road, 

Bellorophon comu-arietis. 
Euomphalns rotondatos. 
FaTodtes septosos. 
Pecten flazuosos. 

TuUyard. 

Miartmia plebeia. 
Lithostrotion striatum. 
Pecten ellipticus. 

LOrOHGALL. 

BaHygoBey. 

PhiUipsia JonesiL 
Lithodendron sociale. 
Helodus mammillaris. 
Cochliodus contortas. 



CoiTVTT AsMAOH, cowUnued, 

Cochliodus magnus. 



OLD USlGHLIir. 

Vicinity of, 

Producta aculeata. 

costeUata. 

punctata. 

quincuncialis. 
Leptsana Hardrensis. 
Orthis filiaria. 
Spirifera minima. 
Brachythyris exarata. 
yy planicostata. 



9t 
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Petalodos Hastingsifle. 

,, radicans (palatal tritor). 
Ctenacanthus. 
Asteroptychius omatus. 
Onchus. 
Pfldcilodus transrersus. 

TTNAir. 

College Hall, 

Naticopsis plicistria. 
Platyschisma cirroides 
Cladodus. 

Unagh, 

Fenestella carinata. 
Petalodus Hastiugsied. 



ComnfY Cabxow. 

Raheendora/n, 

Lithostrotion striatum. 
Lithodendron csespitosum. 
FaTosites septosus. 

LEIOHLXN-BBIBOB. 

BannaghagoU, 

Producta latissima. 
Orthis filiaria. 
Eeticulaiia reticulata. 
Brachythyris planicostata. 
Lithostrotion striatum. 



CoTJUTY Cavak. 



BALLTCOirVELL. 

Vicinity of, 

Pecten granulosus. 
Lithodendron affine. 

Swanlinha/r, 
Turbinolia fimgites. 

PulguUm or Stcanlinbar, 
Lithodendron sociale. 



CAVAK. 



Kilmore, 
Pecten iallax. 

SiceUan, 

iN'aticopsis pHcistria. 
Orthis papilionacea. 
Favosites spongites. 



GSIT7ITH — FOSSIL AUD 1020170 LOCALITIES. 
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XTLLSSHAITDBA . 

ToiPftparks, 

Temnoclieilus porcatus. 
Kuctda cylindnca. 
Modiola conciima. 
Fecten Uuichifioni 
Producta mesoloba. 

„ qumcimcialis. 
Orthis papilionaoea. 

„ resnpinata. 
EdunoGriniifi Urii. 
Polypora dendroides. 



GLAJIE. 

MeeUek CfiapeL 
Glauconome grandis. 

Derryhryan, 
Spirif^ra calcarata. 



CoTHnr Catak, eontinued. 

SISABOMIS. 

CimnUnan. 
Euomphalos acutas. 



BALULL 



KiUingly. 
Fenestella antiqua. 

BAKIBT. 

BlaekhaU Head, 

Fenestella antiqua. 
Plants. 

Owrteen/roe. 

Fenestella antiqua. 

Reendonougham, 
Spirifera disjuscta. 

BumnrAiiT. 
BaUyheg, 
Kautilus cyclostomus. 



Fecten ellipticus. 
f, granulosus. 

Laragh, 
Producta spinosa. 

YinaiKiA. 
Clonkeiffy. 
Spirifera minima. 



CouifTT Clabe. 



TUIiLA. 



Moymore. 
Euomphalus tabulatus. 



CouKTT Com:. 

CASTLBICABTTB. 

Ccbatleriehard, 
Temnocheilus furcatus. 

CASBIGALIKE. 

Shanbally. 

Spirifera grandsBva. 
Atrypa prisca. 
Orthis arachnoidea. 
„ tenuistriata. 
Spirifera inomata. 

Vicinity of. 

Natioopsis dubia. 
Corbis canceUata. 
Producta ovalis. 
Orthis crenistria. 
Spirifera gigantea. 
Martinia elHptica, 



no 



JOUXVAL OF IHX GBOLOaiCAL 80CIETT OF DUBLIN. 



CousTT GoBX, iMmtinued. 



CHABLXVILLB. 

Anna^h, 

Orthoceras ovale. 
DiBcites matabilis. 

COBK. 

CucuUffia arguta. 

Blaekroek, 

Discites disoors. 
Modiola patula. 
Cyrtia simplex. 

Vicinity of. 
Plants. 

Cyrtoceras tuberoulmn. 
Goniatites discus. 

,, obtosus. 
Discites planotergatus. 
Flatyschisma zonites. 
Edmondia compressa. 
Cardiomorpha ventricosa. 
Inoceramus laByissimus. 
Cyrtia dorsata. 
Martmia rhomboidalis. 
Atrypa anisodonta. 

Cov$ or Que&futoton. 
Loxoceras incomitatiun. 

IhrryUef. 

Dolabra attenuata. 

Bunally, 

Orthis interlineata. 
Spirifera calcarata. 

Little Island. 

Orthoceras striatam. 
Loxoceras Breynii. 
„ lateral0., 
Campyloceras unguis. 
Goniatites ovatus. 
Discites subsulcatus. 
BulcatuB, 



99 



» 



)> 



Temnocbeilus ooronatus. 

,, multicacinatus. 

lifautilus cyclostomus. 

,, dorsalis. 
Maorocheilus rectilineos. 
Euomphalus acutos. 

pentangnlatas. 
rotundatos. 
„ tabxdataB. 

Fleurotomaria Hainesii. 
,, lenticula. 

Acroculia vetusta. 
Psammobia decussata. 
Cardium orbiculare. 
Cardiomorpha oblonga. 
Pecten clathratus. 
,f deomatus. 
,, ellipticus. 
„ fallaz. 
,, granosus. 
„ intercostatus. 
„ planicostatus. 
„ Sedgwickii. 
,1 semistriatus. 
Producta concinna. 
fimbriata. 
fragaria. 
hemisphcerica. 
mesoloba. 
quincuncialis. 
Scotica. 
setosa. 
Leptagonia plicatilis. 
Orthis connivens. 

y, resuspinata. ^ 
Spirifera calcarata. v 
choristites. 
disjuncta. 
rotundata. 
Cyrtia cuspidata. 
Martinia glabra. 
y, obtusa. 
,, plebeia. 
Beticularia imbricata. 

f, lineata. 

Athyris glahnstnA. 



99 
99 



99 



99 
ft 
»f 
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Actmoconchus paradoxus. 
Atrypa acuminata. 

cordifonnis. 

platyloba. 

sacculus. 

triangtdaris. 
Dytiiyrocaris tenuistriatus. 
Entomoconchus Scouleri. 
AmplexuB SowerbiL 
Turbinolia expasBa. 
,, fongites. 

Glauconome gracilis. 
Fenestella bemisphserica. 
„ MorrisiL 

y, plebeia. 

Hemitrypa Hibemica. 

Middleton, 

Orthooeras striatum. 
Temnocbeilus biangulatus. 
Nautilus cyclostomus. 
Pleurorhynchus Hibemicus. 
Leptagonia aualoga. 

multimgata. 

Rinnishiddy. 

Spirifera grandaeva. 
Cyrtia nuda. 
Atrypa striatula. 
Cyatbocrinus piimatus. 



OXIFFITH — ^FOSSIL AND KnsriKG LOCALIUEB. 
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CoTJiTET CoBX, continued. 

StreamhilL 
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Castlecreagh, 

Orthoceras attenuatum. 
Goniatites ListerL 
BeUeropbon hiulcus. 

Vicinity of, 

Orthoceras pyramidale. 
Loxooeras laterale. 
Gycloceras lineolatum 
Goniatites obtusus. 

Forttoillicm. 
Temnoobeilus globatus. 



Loxoceras Breynii. 
iN'aticopsis PbUlipsiL 

XILDOKBEBT. 

Tanka/rditoum. 

Orthoceras cylindraceum. 
Goniatites truncatus. 
Texnnocheilus multicarinatus. 
BeUeropbon apertus. 
Loxonema sulculosa. 
Euomphalus calyx. 

,y pentangulatus. 

Pleurorhynchus Hibemicus. 
Pecten Murchisoni. 
Producta mesoloba. 

,, pustulosa. 

y, sulcata. 
Orthis crenistria. 
Spirifera rhomboidea. 

y, striata. 
Eeticulana lineata. 
FenesteUa tenuifila. 

XILWOBTH. 

Arraglin Bridge^ 

Cypricardia alata. 

cylindrica. 
oblonga. 
quadrata. 
sinuata. 

XINSALB. 

Old Head of. 

Goniatites striolatus. 
Posidonia lateralis. 
Avicula, sp. new. 

TOUGHiJ.. 

Whiting Bay. 

Orthis Bechei. 
Spirifera disjuncta. 
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COUNXT DOJXEQAL. 



BALLIirTRA. 

Oreaghs, 

Fecten graiii]lo8a& 
Producta pectmoides. 
Fenestella tenuifila. 
„ undulata. 

Lisnapcuie. 

Orthoceras filiferuixL 
Discites tetragonus. 
EnomplialiiB serpens. 
Plenrotomaria tomatilis. 
Fissurella elongata. 
Sanguinolites Lidinoides. 
Venus tennistriata. 
Pullastra ovalis. 
Plenrorhynchns trigonalis. 
Cypricardia rhombea. 
Nucnla birostrata. 
carinata. 
Phillipsii. 

„ rectangularis. 

,f tmilateralis. 
Byssoarca lanceolata. 
Modiola amygdalina. 

y, divisa. 
lleleagrina rigida. 
Pecten Hardingii. 

,y ipcrassatos. 
miindus. 



*f 
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Murchisoni. 
semicircularis. 
serratus. 
Sowerbii. 
undulatus. 
Orbiotda trigonalis. 
Producta antiquata. 

concinna. 

hemisphffirica. 

longispincL 

margaritacea. 

membranacea. 

pustulosa. 

scabricula. 

setosa. 
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Leptagonia analoga. 
Leptsena convoluta. 

Dahnaniana. 
Hardrensis. 
pHcata. 
sericea. 
,, Bordida. 
Orthis circularis. 
,, granulosa. 
f, interlineata. 
8pirifera calcarata. 
„ clathrata. 
crispa. 
grandsdva. 
rbomboidea. 
Urii. 
Cyrtia cuspidata. 

f, simplex. 
Martinia plebeia. 

,, strigocepbaloides. 
Bradiythyris duplicicosta. 
Athyris decussata. 
hispida. 
squamosa. 
Atrypa reniformis. 
Phillipsia Cold. 
8erpula scalaris. 
Cyathocrinus ellipticus. 
„ megastylus. 

„, pinnatus. 

Actinocrinus tenuistriatus. 
TurbinoUa fungites. 
Pleurodictyum problematicum. 
MiUepora graciHs. 
„ interporosa. 
„ rhombifera. 
Jania baciUaria. 
Glauconome pluma. 
FenesteUa regularis. 
Eetepora undata. 

BALLTSHANNOK. 

Ardhughih 
Orthis crenistria. 



y> 
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County 

Ahheyhay or Ahheylands, 

Pleurorhyncus giganteus. 
Fecten cingendus. 
Producta concimuu 
longispina. 
peclanoideSb 
Leptagonia analoga. 
Orthis filiaria. 

y, Bemicircularis. 
Spiiifera gigantea. 

,, specioBa. 
Cyriia laimnosa. 
Athyns decussata. 
Atrypa plexirodon. 
Serpnla parallela. 
Jania crassa. 

BlTirSOBAir. 

Bdlintrillick. 

SanguinoliteB angustatus. 

Iridinoides. 
plicatus. 
Lucina antiqua. 
Cypricardia siLbtniiicata. 
Nucnla cylindrica. 
y, FhillipsiL 
AvicTila squamosa. 
Lima Qbliqua. 
Fecten depilis. 
,, elHpticus. 
y, granulosus. 
jy interstitialis. 
,, plicatus. 
,, polytrichus. 
■„ Sowerbii. 
,i tabulatuB. 
Producta corrugata. 
elegans. 
fimbriata. 
bemisphffirica. 
lobata. 

margaritacea. 
pectinoides. 
pugilis. 
Scotica. 



99 
9» 



19 
99 
99 
99 
99 
»» 



9; 
9) 



DoKEGAL, continued, 

Producta setosa. 

yy spinoscL 

,, sulcata. 
Leptagonia analoga. 
Leptsena convoluta. 

,y Hardrensis. 
Orthis crenistria. 

y, quadrata. 

,y radialis. 

,, resupinata. 

,y tenuistriata. 
Spirifera bisulcata. 

,, crispa. 

,y ostiolata. 

,y speciosa. 

„ tfrii. 
Cyrtia laminosa. 
Martinia glabra. 

„ plebeia. 
Eeticularia imbricata. 
Bracbythyris duplicicosta. 
exarata. 
integricosta. 
pinguis. 
planata. 
Atrypa fallax. 

„ bastata. 

„ sulcirostris. 
Seminula pentabedra. 
Griffitbides obsoletus. 
Pbillipsia gemmulifera. 
Cytbere gibbemla. 

„ scutulum. 
Serpula parallela. 
Ecbmocnnus Urii. 
Taxocrinus polydactylus. 
Cyatbocrinus variabilis. 
Litbodendron sociale. 
Favosites ? spongites. 
Verticillopora abnormis. ? 
Millepora gracilis. 

,, oculata. 
Fenestella antiqua. 
nodulosa. 
polyporata. 
tenuifila. 
undulata. 
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GoTTNTT DoNXGAL, conUnued, 

BUNDosAN, continued, 
fiemitrypa Hibenuca. 



Pecten megalotis. 
Producta pugilis. 

y, setoBa. 
CyatliocrinuB yariabills. 
Penestella multiporata. 

„ nodulosa. 

temiifila. 
Hemitrypa Hibemica. 



Vicinity of. 

Orthoceras attenuatum. 
Loxoceras laterals. 
Cyrtoceras tuberctdatum. 
Loxonema sulculosa. 
Euomplialiis pentangulatus. 
Patella sinuosa. 
Ungnlina antiqua. 
Amphidesma subtmncatum. 
Pleurorhynchus minax. 
Dolabra rectangularis. 
NucTila cylindrica. 
Byssoarca reticulata. 
Avicula flabellulum. 

„ laminosa. 
Pecten megalotis. 

y, plano-dathratus. 
yy Bclerotis. 
„ Sowerbii. 
,, yariabHis. 
Orbicula nitida. 
Producta fimbriata; 

longispina. 

margaiitacea. 

ovalis. 

punctata. 

quiucuncialis. 

scabricula. 

setosa. 

sulcata. 
LeptBena crassistria. 

Hardrensis. 

sordida. 

volva. 



Ji 
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Orthifl creniBtria. 

„ papilionacea. 

,, paraUela. 

yy resupiuata. 
Spirifera attenuata. 
calcarata. 
gigantea. 
octoplicata. 

,, ostiolata. 

y, speciosa. 
Cyriia distans. 

,, Bubconica. 
Eeticularia microgemma. 
Brach3rthyris integricosta. 

,y planata. 

Athyris fimbriata. 

„ glabristria. 
Serpula ? compressa. 

yy hexicannata. 
Echiiiocrinus glabrispina. 

„ UriL 

Cyat^ocrinus pinnatus. ? 
ActinocrinuB tenuistriatus. 
Pavosites ? megastoma. 
Glauconome bipinnata. 

,y pluma. 

Eenestella reticularis. 

Finmr. 

Euomphalus calyx. 

yy crotalostomtis. 

Pleurorhynchus giganteus. 

I, minax. 

Byssoarca clathrata. * 
Producta concinna. 
longispina. 
margaritacea. 
Martini 
setosa. 
Leptsana crassistxia. 
yy Hardensis. 
Orthis filiaria. 
Spirifera attenuata. 
,, gigantea, 
Cyrtia laminosa. 
Mastinia plebeia. 



99 
99 
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OouiriT BofsmALf eontinmd. 



Binn)0]usr, emtmued. 

Brachythyris conoentaioa. 
Athyris ezpaoBa. 
Serpula? paralleU. 
Palsecbinus SomgiL 
Platycrinus expaniiu. 
,t lamiatua. 

GyatiiocrinuB ellipticas. 
Favosites? tenuisepta. 
Glauconome plnina. 
PBammodiis porosus. 
GochlioduB magnufi. 

J^jnQAJL. 

Vieimty of, 

Plenrotomaria oonica. 
Producta OYslis. 
Spirifera gigantea. 
Atbyriis depressa. 

Doorin. 

Pleurotomaria canaliculata. 
Dolabra eqiiilateralis. 
Pecten ellipticTis. 
„ rogalosus. 
Producta caperata. 
Orthis granulosa. 
Spirifera speciosa. 
Gyrtia cuspidata. 
Eeticularia lineata. 
Athyris depressa. 

Athyris planosulcata. 
Atrypa pugnus. 

Laghy, 
Athyris glabristria. 

Lough E%h 

Athyris glabristria. 
Echinoerinus Vrii 

Stridagh Point, 

Leptagonia analoga. 
Orthis radialis. 
Gyrtia laminosa. 

/OTJiar. GEOL. soc. Dini. — tol. ix. 



nnnycahilL 

Katicopsis spirata. 
SaDgoinolites angostatus* 
Gyrtia distans. 
Syringopora geniculata. 



Plants. 



DuircnrsstT. 
Aightm Bridga. 



BailyhodomhelL 

Gucullasa tenuistria. 
LeptsBna multidentata. 
Martinia elliptica. 
Turbinolia fimgites. 



Plants. 



BruehksB Chapel, 



Bruckksi. 
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Clymenia sagittaiis. 
Discites tetragonus. 
Macrocheilus carvilineas. 

,f ovalifi, 

Loxonema tumida. 
Euomphalus acutus. 
calyx. 

pentangtUatus. 
serpens. 
„ tabulattts. 

Pleurotomaria eanalicolata. 
Elenchus antiquus. 
Acroculia sigmoidalis* 
Patella mucronata. 
Sanguinolites angustatixs. 
discotB. 
plicatos. 
Pollastra elliptica. 
Astaxte gibbosa. 
Gyprina Egertoni. 
Pleurorhynchus minax. 
Gypricardia alata. 
Axinus deltoidens. 
Nucula clavata. 
gibbosa. 
PhillipsiL 
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JOlTSirAX OF IHS G£OLOOICAL 80CIBTT OF SimUir. 



CoinrTT Donegal, continued, 
DUNKiKEELY, Continued. 



Crenella acutiroBtriB. 
Modiola lingnalis. 
Pteronites angastatuB. 
Ayicula laminosa. 
lama planicostata. 
Fecten ellipticnB. 

,f interstitialis. 

,, macrotis. 
polytrichufi. 
semicircnlaris. 
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„ SowerbiL 
„ spinnlosus. 
Frodacta caperata. 
concinna. 
elegaoB. 
lobata. 

margaritacea. 
Bcabricula. 
setosa. 
E^inoBa. 
Bulcata. 
Leptaena Hardrensis. 
„ lata.? 
„ Bordida. 
Ortbis filiaria. 
f, graDulosa. 
„ resupinata. 
„ BemicirculariB. 
,, sulcata. 
Spirifera attenuata. 
disjuncta. 
oBtiolata. 
speciosa. 
Brachythyiis duplicicosta. 
„ planicostata. 

Athyris concentrica. 

,, decussata. 
Atrypa&llax. 
„ hastata. 
„ juvenis. 
„ laticosta. 
„ pleurodon. 
radialis. 



>> 
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sulcirostris. 



Cyathocrinus variabilis. 



ActinocrinuB tenuiBtriataB. 
Turbiiiolopsis bina. ? 
Turbinolia fongites. 
Syringopora hi&. 
Manon cibrosum. ? 
Fenestella antiqna. 

flabellata. 

mulliporata. 

tenuifila. 
,, undulata. 

FlantB. 

KiUoffhtee. 

BeUerophon hiulcus. 
InoceramoB yetustos. 
Brachythyris duplicicosta. 

MaeSwyne^e Bay. 

Stigmaria fucoides (roots and por- 
tion of trunk). 
Sigillaria. 
Ferns. 

RahaiCe Bay. 

EuomphaluB pentangulatus. 
Dolabra secunformis. 
Avicula angusta. 
Fecten fallax. 
Orbicula quadrata. 
Froducta corrugata. 

,, sulca^. 
Orthis crenistria. 

,, latissima. 

,, papilionacea. 
Spinfera octopHcata. 

,, speciosa. 
Gyrtia distans. 
PalsBchinus gigas. 

yy KonigiL 

Echmocrinus Urii. 
Cyathocrinus macrocheirus. 
ActinocrinuB tenuistriatus. 
Syringopora ramulosa. 

St. JohfCi Point. 

Discites sulcatus. 
Loxonema constricta. 
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CotTNTY Donegal, continued. 



DUNEiNEELYy Continued, 

Loxonema Eadculosa. 
Euomphalus acutus. 
Pleurotomaria canaliculata. 
Pleurorhynclius giganteus. 
Producta latissima. 
„ pectinoides. 
„ pogilis. 
Leptaena miiltidentata. 
Orthis arcuata. 
crenistria. 
latissima. 
papilionacea. 
paraUda. 
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Orthis resupinata. 
Oyrtia cuspidata. 

,, simplex. 
Athyris decussata, 

,, hispida. 
EcbJiioGriiiiis Urii. 
Flatycrinus punctata, 
lithodendron sexdecimale. 
Syiingopora catenata. 

„ geniculata. 

,, ramnlosa. 

Jania antiqua. 

„ crassa, 
Favosites Qothlandica. 



County Down. 



COHBEB. 

Castle JEspie. 

Actinooeras giganteum. 

f, pyramidatum. 

Naticopsis elongata. 
Producta gigantea. 

,, Iflxispina. 

ff Scotica. 
Orthis cylindiica. 



HOLLYWOOD. 

Cultra. 
KeUia gregaria. 



Modiola Macadami. 
Cythere bituberculata. 

comuta. 

costata. 

elongata. 

inomata. 

tritubercnlata. 
Spiiorbis intermedius. 
„ omphalodes. 
Fern stem. 

Stembergia approximata. 
Plants. 

Palasoniscusy sp. 
Holoptydhius Portlockii. 
Ctenacanthus. 



BALBBIGGAN. 



County Dublin. 



Cowrthugh {Mofn-of- War), 

Posidonia BecherL 
,, similis. 
Leptoena papyracea. 

Fhmingitown. 
Pecten mundos. 



Salmon {Man-of- War). 

Avicula limulata. - 
* Producta corrugata. 

laxispina. 

pectinoides. 
Leptagonia pHcatilis. 
Spirifera trigonaUs. 
Atrypa acuminata. 



99 
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CovwxY DvBUv, 09ntmued. 


CLOBTAXF. 


Poulseadden. 


Vieinitf of. 


Loxonema tumida. 


Plants. 


Sangninolites angogtatos. 




Pallastra bistnata. 


HOWTU. 


Pleurorbynchus alifonnis. 


rieiHitff of. 


„ aimataB. 
,, minax. 


GoniatitM Liiteri. 


Pecten megalotis. 


EuomphalnR aoutiyL 


Producta conciiuuu 


Yenenipis cingtilAlnt. 


„ firagaria. 


Ayicnla lammoBA. 


„ granulosa. 


,f lnnulata. 


,, longispina. 


Pecten arenosns. 


„ pnstalosa. 


n coiioe&trio»-itriatii& 


„ rugata.^ 


„ elHpticiis. 


„ Bcabricnla. 


f, glbboBiis. 


,, setosa. 


,, granoBus. 


Lepteena Tolva. 


„ Sowerbii. 


OrthiB crenisiria. 


Ph)ducta aculeata. 


,f filiaria. 


„ antiquata. 


,, granulosa. 


„ fragaria. 


,f interlineata. 


„ lirata. 


„ longisulcata. 


„ margaritacea. 


f, parallela. 


„ rugata. 


„ resupinata. 


,f spioosa. 


f, semicircularia. 


Qrthis filiaria. 


Spirifera attenuata. 


Spiiifera spedoea. 


,f disjuncta. 


„ Urii. 


,, rudis. 


Martinia obtusa. 


Cyrlia distans. 


Atliyris decuRsata. 


„ laminosa. 


Atrypa lachryma. 


Eeticularia microgemma. 


„ saGCTdua. 


Athyris concentrica. 


„ sulcirostris. 


ff decussata. 


„ ventilabrum. 


ff fimbriat4i. 


SemiTiula pisam. 


ALrypa MLax. 


„ rhomboidea. 


,, hastata. 


Fhillipsia gemmulif era. 


Pbillipsia gemmulifi^a. 


,, truncatttla. 


Platycrinus interscapularis. 


Platycrinus ragosus. 


Cyathocrinus ellipticus. 


Pavosites megastoUUu 


Bhodomnns verus. 


Yincularia dicholoma. 


Turbinolia fungites. 


Penestella membrft&adea. 


Siphonopbyllia cylindiica. 


^^ „ retknkiid. 


Lithodendron sezdeoimale. 


f, tenmiia. 


Syriugopora bifurcata. 


,, undHlata. 


Favosites megastoma. 


Eetepora undata. 


,f spongites. 
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CoTJKTT 

HOWTHy eontimted, 

Farosites tenuisepta. 
Yerticillopora abnormis. 
Millepora oculflta. 

„ rhombifera. 

„ gpicularis. 
Glauconome bipinnata. 

„ pluma. 

Ftylopora macropora. 

„ pluma. 
Fenestella nodiiloBa. 
spongites. 
tenuifila* 
undulata. 
Anomia antiqaa. 
Cocbliodus. 

MALAHISE. 

Vieifdty of. 

Orthoceras cylindraceam. 
Euomphalus e&qaalis. 
,y rotundatus. 

,, tabulatus. 

Acroculia triloba. 
PleurorhyncbuB aliformis. 
yy fusiformis. 

Peoten fallax. 
Producta caperata. 
conciima. 
longispina. 
pugilis, 
punctata, 
quincuncialis. 
scabricula. 
setosa. 
spinosa. 
ralcata. 
Leptagonia analoga. 
Orthis crenistria. 

yy filiaria. 
Spirifera attenuata. 
,, calcarata. 
,y crispa. 
disjuncta. 
ostiolata. 
y, rotundata. 
,y speciosa. 



99 
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DiTBXJK, continued. 

Oyitia cuspidata. 

,, distans. 

,, laminoBa. 

,, Bemicircularis. 

y, simplex. 
Martinia elliptica. 
Eeticnlaria microgemmeu 
Brachythyris duplicicosta. 

„ pinguiB. 

Atbyris concentriccu 

„ deciLBsata. 
depressa. 
glabiistria. 
Atrypa flexistria. 

,, lachryma. 

„ pleurodon. 

„ proava. 

„ radiaHs. 

,, sacculus. 

„ ventilabrum. 
Echinocriiius Urii. 
PlatycrinuB gigas. 
CyathocriniLs inequidaotylus. 

,y omatoB. 

,y variabilis. 

ActinocrinuB Gilbertsoiii. 

„ pusillus. 

„ triaooiitadactylas. 

Amplexus Sowerbii. 
Turbinolia fimgites. 
Syringopora geoiculata. 

,, ramtdosa. 

Eavosites megastoma. 
serialis. 
spongites. 
tomida. 
Stromatopora concentrica. 
Syringopora genicalata. 
Psammodus porosus. 
Yerticillopora abnormis. 
Millepora interporosa. 
Ptylopora pluma. 
FenesteUa antiqua. 
carinata. 
formosa. 
tenuifila. 
undulata. 
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CoTTKTT DuBLnr, continued. 



OLDTOWir. 



Vicinity of, 
Tuiritella tenuistiia. 

BUSH. 

Curkeen, 

Orthoceras cylindraceum. 
Bellerophon tenuifascia. 
Loxonema polygyra. 
EuomplialTis aequalis. 
Platyschisma helicoides. 
KeticiiLaria lineata. 
Stromatopora subtilis. 

Lcughshinny. 

Posidoiiia Becheri. 

,, membranacea. 

,, lateralis. 
Plants. 

Vicinity of, 

Producta granulosa. 

hemisphffirica. 
Leptagonia plicatUis. 
Leptaana convoluta. 
B^ticularia lineata. 
Brachythyris pinguis. 
Atrypa juvenis. 
Griffithides obsoletus. 
Orthoceras cinctum. 
Posidonia Becheri. 

costata. 

lateralis. 

membranacea. 
yy tuberculata. 
Pecten pHcatus. 
Producta aculeata. 

concinna. 

membranacea. 

rugata. 
Atrypa semisulcata. 
Millepora oculata. 

SKESBIES. 

Baldongan. 
Posidonia membranacea. 
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Ballykea, 

Euomphalus acutus. 

M cequaHs. 

99 pentangulatus. 

Pleurorhynchus minax. 
Producta Edelburgensis. 

9, sulcata. 

Drumlattery. 
Macrocheilus rectilineus.. 

Lane. 
Naticopsis Phillipsii. 

Milverton, 

Pleurotomaria concentrica. 
Producta corrugata. 

99 pustiUosa. 
Martinia oblata. 
Brachythyris planicostata. 
Athyris ezpansa. 

99 obtusa. 

St, BoolagKe. 

Meleagrina tesselata. 
Pecten granosus. 
Producta scabricula. 
LeptfiBua volva. 
Martinia phaloBna. 
Brachythyris planata. 
Atrypa flexisfaia. 

„ pugnus. 
Serpulites membranaceus. 
Cyathocrinus megastylus. 

„ pinnatus. 

Millepora similis. 
Eetepora prisca. 
Producta flexistria. 
Brachythyris pinguis. 

SWOBDS. 

Rathhale, 
Athyris concentrica. 
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GOITKTT FbBMANAGH. 



BOA ISLAND. 

ArdshanMlL 

Azinus centralis. 
Dolabra orbicularis. 
Modiola megaloba. 
Pteronites ventricosus. 

CHUSCHILL. 

Vieinity of, 

Spirifi^ra minima. 
Athyris globularis. 

EDSBNY. 

Drum, 
Enompbalus crotalostomns. 

Drumkeeran. 
Froducta Scotica. 

Vicinity of, 
Orthis papilionacea. ~ 

ENNISKILLEN^ 

Behnore Mountain, 

Gyathocrinns planus. 
Froducta concinn|u 
Turbinolia fungites. 
Favosites tumideu 
Glauconome pluma. 
Fenestella laxa. 

Carriehreagh, 
Eaompbalus crotalostomus. 

CarrowtremaU 

Meleagrina radiata. 
Pecten interstitialis. 
Orthis resupinata. 



Comaearrow, 



>9 



Froducta antiquata. 
elegans. 
quincuncialis. 
scabricula. 
Leptagonia analoga. 
Orthis gibbera. 

,, resupinata. 
Spirifera attenuata. 
„ rotundata. 
Martinia glabra. 
,f oblata. 
Amplezus Sowerbii. 
Aulopora gigas. 

Derryvullan. 

Flatycrintis rugosus. 
Actinocrinus amphora. 

Knoekninny, 

Meleagrina tessellata. 
Fecten arenosus. 

„ interstitialis. 
Froducta punctata. 

„ sulcata. 
Spirifera minima. 
Atrypa flexistria. 

,, sulcirostris. 
Fenlremites Derbiensis. 
Hemitrypa Hibemica. 

Lough Erne, 

Turbinolia fongites. 

Ring, 

Discites sulcatus. 
Euomphalus pentangulatus. 
Fleurotomaria concentrica. 
Sanguinolites arcuatus. 
Leptagonia analoga. 
Spirifera attenuata. 
Eeticularia imbricata. 
Naticopsis canaliculata. 
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CoTorTT Fkbhaitagh, ecntinued. 



Loxonema sulcatala. 
InoceramuB pemoides. 

Vicmtif of, 
Froducta latifisima. 

Drumeurrm. 
Ayicula Yemetdllu. 

Miver Banaghy Drumeurrm. 

Sedgwickia attenaata. 
FaBcilodns, sp. 
Sphenopteris lineariB. 



Drumgawtkk 
Fleorotomaria altavittata. 

IkiUanagui^l^. 
Froducta tortilis. 

TEMPO. 

Learn, Maneylum Rker. 

Murchisonia LarcomL 
Cypricardia socialis. 
TfiTignlft. squamiformis. 



OOBT. 

Cregganore. 

Froducta prselonga. 

,, setosa. 
Orthis arcuata. 

,, crenistria. 
Spirifera crispa. 

,, inomata. 
Atrypa fallax. 



CoumfT Galwat. 

Atrypa juvenifl. 

,, pleurodon. 

„ radialis. 
Flatycrinus contractus. 
Millepora ocnlata. 
similis. 



yy 



POBTUMKA. 



Vieinity of, 
Goniatites LiflterL 



County Eebby. 



KELLAENET. 

Brkkeen Bridge, 

Fecten arachnoideus. 
Flants. 

CASTLE ISLAJTP. 

Viemiiy of, 
Fleurorhynchufl Hibeniicus. 

Currene, 

Froducta caperata. 
Leptagonia analoga. 



99 
99 



Leptagonia nodulosa. 
Orthis comata. 
crenistria. 
interlineata. 
,, teniiistnata. 
Spirifera megaloba. 
Gyrtia cnspidata. 

,, distans. 
Athyris dectunata. 
Atrypa fEdlax. 
PhiUipsia truncatula. 
Cyathocrinus geometricus. 

variabiHs. 
Turbinolopsis bina. 
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CASTLK ISLAND, Continued. 


TBALEB. 


Vicinity of. 


CaatUogary. 
Spirifera iuomata. 


Tarbbolopsis pauciradiaHs. 
1, pluriradialis. 


BaUymacelligoU. 


Fenesteila aatiqua. 


Siphonaria Konincki. 


,, formosa. 


New Canal. 


„ reticularis. 


Patella scutiformis. 


COUFTY 


Kn.DAHK. 


CLAKS. 


Euomphalus calyx. 


Millicevd, 


„ neglectus. 
,, peutangulatus. 


Orthoceras pyramidale. 


Platyscbisma helicoides. 


Loxoceras BreyiiiL 


Pleurotomaria decussata. 


t, laterale. 


,, filosa. 


Fotenoceras fosiforme. 


Griffithii. 


fj yentricosam. 


„ multicarinata. 


Actmoceras giganteum. 


Trochella prisca. 


Goniatites fasciculatus. 


Acrocnlia carinata. 


yy latus. 


yy yetusta. 


yy ListerL 


Patella sinuosa. 


„ obtllRTIS. 


Umbrella leeyigata. 


Discites costellatus. 


Sanguinolites arcuatus. 


,, discors. 


,, tumidus. 


,, latidorsatus. 


Lutraria prisca. 


„ subsuleatos. 


Oyprina EgertonL 


Temnocheilus biangulatus. 


Oardiomorpha aximformis« 


„ carmiferus« 


,, corrugata. 


„ costalis. 


,, oblonga. 


yy multicarinatus. 


Pleurorliynchus Wibemicus. 


,, sulciferos. 


„ miuRiX. 


Nautilus dorsalifl. 


Leptodomus senilis. 


Bellerophon leevis. 


Venerupis obsoletus. 


1, obsoletus. 


,, scalaris. 


,, tenuifascia. 


Amphidesma subtruncatum. 


Macrocheilus acutus. 


Byssoarca obtusa. 


„ curvilineus. 


,, reticulata. 


y, imbricatus. 


Lithodomus dactyloides. 


Loxonema constricta. 


Mytilus Flemingi. 


,y sulculosa. 


Inoceramus orbicularis. 


Turritella megaspira. 


y, pemoides. 


l^aticopsis elongata. 


Pteronites latus. 


„ Phillipsii. 


Ayicula Isevigata. 


Euomphalus acutus. 


,y laminosa. 


JOUKN. GEOL, SOC. DUB. — ^YOL. IX. 
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COVHTT KiLDABSy coHtinMed. 



CLAKE, continued. 

Avicula limnlata. 

„ recta. 
Lima hevigata. 
Fecten arenosuB. 

f, concentrico-striatas. 
,f dissaniliflL 
„ ellipticua. 
„ elongatus. 
,f fallax. 
f, filatuB. 
,, Forbesii 
f, granosus. 
,f hianfl. 
„ Sowerbii. 
Crania vesiculosa. 
Froducta antdquata. 
yy flexistria. 
,, granulosa. 
„ intermedia. 
,f laciniata. 

margaritacea. 
mesoloba. 
pectinoides. 
prodncta. 
nzgata. 
setosa. 
Leptaena ? 
f, serrata. 
„ volva. 
Orthis crenistria. 
„ diyaricata. 
,, papilionacea. 
,, resupinata. 
„ tubercnlata. 
Spirifera attenuata. 
bisulcata. 
decemcostata. 
ornithorhyncha. 
prmceps. 
rotundata. 
Cyrtia cuspidata. 
„ distans. 
9,^ linguifera. 
Martinia elliptica. 
„ glabra. 



19 
9f 
99 

99 



99 
99 
99 



Martinia plebeia. 
Brachythyris pinguis. 
Athyris glabnstria. 
ActLnoconchns paradoxus. 
Atrypa bifera. 

,, cordiformis. 

„ ferita. 

,, hastat& 

„ pugnus. 

tf reniformis. 

,f sacculus. 
Seminula pentabedra. 
GrijQithides globiceps. 
Pbillipsia discors. 

,y gemmulifera. 

y, quadriserialis. 
Eutomoconchus Scoul^. 
Palaecbinus eUipticus. 
Feteriocrinus impressus. 
Kbodocrinus abnormis. 
Actinocrinus polydactylus. 

,, triacontadactylns. 

Amplexus Sowerbii. 
Yincularia dicbotoma. 
Fenestella crassa. 

,, membranacea 

Eetepora undata. 
Cocbliodus gracilis. 

KATHOOTH. 

Paget Priory, 
€k>niatites Gibsoai. 

BATHANGAlf. 

Soeit€>n» 

Froducta concinna. 

BATSCOOLE. 

Ariehugh. 

Orthoceras ovale. 
Loxoceras laterale. 
Temnocheilus cartniferus. 

multicarinatns. 

sulcifbrus. 



99 



l> 
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CoxTNTT KiLDABs, corUinued. 



sATHcoous, continued, 

Belleroplboii apertus. 
,, hiulcus. 

Katicopsis Phillipsii. 
Euompbalus pentaagulatus. 
Pleurotomaria Griffithii 
Froducta antiquata. 



Prodacta firagaria. 

,, pectmoides. 
Orthis papilionacea. 
Spirifera rhomboidea. 

„ rotundata. 
Atrypa pugnus. 
Platycrinus rogosuB. 
ActiiKHsrinuB triacontadactylua. 



OomfTT Lbitbim. 



CLOONE. 

Drumeanni/, 
Lepidodendron new. 

SITNISSILLSN. 

Black Lion, 

Orthoceras attenuatum. 

,, cylindraceum. 

Campyloceras arcaatum. 
Ooniatites excavatiis, 

,, striolatoB. 

Biscites siilcatus. 
Nautiliis cyclostomus. 
Tniritella sutoralis. 
I^aticopsis spirata. 
Marchisonia quadricarinata. 
Lutraria piisca. 
Cypricardia ciineata. 
Area cancellata. 
Cucullasa arguta. 
Byssoarca oostellata. 

„ reticulata. 
InoceramuB yetustoB. 
Meleagrma quadrata. 

„ radiata. 

Pteionites semisulcatus. 
Lima IsBvigata. 
Pectes asperokiB. 
gibbosus. 
interstitialis. 
Jonesii 

f, megalotis. 
Prodacta concinna. 






>> 



ft 

f» 

9f 
>9 
f9 

fy 

99 
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Prodacta cormgata. 

granulosa. 

laxispina. 

mesoloba. 

peotinoides. 

pustolosa. 

rogata. 

setosa. 

spinosa. 

sukata. 
Leptagonia analoga. 
Ortbis crenistria. 
Spirifera attenuata. 

bisulcata. 

minima. 

rbomboidea. 
Cyrtia linguifera 
Martinia plebeia. 
Eeticularia imbrieata. 
Atbyris fimbriata. 
ActinoconchuB paradoxus. 
Atrypa bastata. 

pleorodon. 
pugnus. 
sacoulus^ 
„ ventilabrum. 
Seminula rhomboidea. 
EntomoconcbuB Scouleri. 
Pentremites florealiB. 
Amplexus tortuosuB. 
Favosites spongites. 
Yincularia dichotoma. 
Glauconome bipinnata. 
pluma. 
pulcberrima. 



99 



II 



II 



126 



JOXnUTAL OF THE &EOLO0ICAL 80CIXTT OF BTTKIJir. 



County Leitbik, continued. 



lamsKiLLSN, continued. 

Penestella crassa. 
ejuncida. 

XLodulosa. 

poljrporata. 

quadradecimalis. 

tennifila. 

undulata. 

yaricosa. 
Hemitrypa Hibemica. 
Polypora marginata. 
papillata. 
verucosa. 



99 
f9 
99 
99 
ft 
99 



99 



Plants. 



DBT71C0D (kOHTLL). 

BUankiUew. 

MAirOBHAHILTOlf. 

Vicinity of. 



99 



99 



Acroculia vetosta. 
Avicula gibbosa. 
Producta acnleata. 
elegant 
laxii^ina. 
Leptagonia plicatiliB. 
Spirifera gigantea. 
fy speciosa. 
EcbiiiocTmas UriL 
Pentremites Derbiensis. 

„ ellipticiLs. 

Actinocrinus constrictoB. 
costus. 

triacontadactylus. 
Tragos semicirculare. 
BiriiLUS BuckXandi. 
Banguinolites curtus. 

„ Iridinoides. 

Byssoarca semicostata* 
Pteronites sulcatus. 
Lima Bemisulcata. 
Pecten megalotis. 
segregatus. 



99 



99 



Producta antiquata. 

„ granulosa. 

„ pugilis. '^ 

Orthis arcuata. 
Spirifera Urii. 
Athyris decussata. 
Atrypa ventilabrum. 
Serpulites carbonarius. 
Siphonophyllia cylindrica. 
Lithodendron affine. 
Flustra palmata. 

UOHILL. 

Lrumod. 
Pleurorbynchus nodulosus. 

Feamaght Lough River. 
Malleus orbicularis. 

Tuttyoran, 

Faticopsis neritoides. 

Producta concinna. 
latissima. • 
quincuncialis. 

Spirifera gigantea. 

Martinia obtusa. 



99 
99 



99 



Mohill, Vicinity of, 

Avicula cycloptera. 
Pecten plicatus. 

quinquelineatus. 
scalaris. 
Sowerbii. 
Producta corrugata. 

margaiitacea. 
pugilis. 
quincuncialis. 
scabricula. 
setosa. 
sulcata. 
Leptaena Hardrensis. 
Orthis parallela. 



99 
99 
99 



99 
99 
99 
99 
99 
99 
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CouNTT Leitbdc, Continued. 



uoHiLL, continued, 

Spirifera gigantea. 

,, ostiolata. 
Cyrtia semicircularis. 
Eeticularia imbricata. 

,f microgemma. 

Bracbythyris integricosta. 



Atbyris glabristria. 
„ squamosa. 
Atrypa laticosta. 
Cyatbocrinus megastylus. 
Favosites tenxdsepta. 
Millepora interporosa. 
Yincularia parallela. 
Eetepora undata. 



County Lihebigk. 

KiLMALLOGK. Gbniatites spbsBroidalis. 

^ryx . 7 Tr'77 Temnocbeilus pinguis. 

Ohuim mil. Acroculia triloba 

Loxonema impendens. Sangoinolites contortns. 

Euompbalus anguis. Mactra incrassata. 

Cyprina Egertoni 
Vidnity of. Icbtbyoracbis Newenbami. 

Loxoceras distans. Fenestdla flabellata. 



County Londondbeby. 



DBAPEE8T0WN. 

CulUon. 

Loxonema polygyra. 
Venus centralis. 
Cypricardia concinna. 

yy minima. 

SedgwicHa bnllata. 

I, globosa. 

Pecten simplex. 
Monotis e&qiialis. 
Cytbere oblonga 

,1 pusilla. 

Drofna/rd, 

Macrocbeilus fimbriatus. 
Mnrcbisonia elongata. 
Axmus nuculoides. 
Nacnla siilla. 
Cytbere arcuata. 

„ impressa. 
Plants. 
Fem stem, ^new. 

Mormeal, 
Palaeoniscusy sp. 



Moyheeland, 

PalaeoniscuS; sp. 
Amblypterus, sp. 
Gyracantbos, sp. ? 

„ new. 

,, tuberculatus. 

Holoptycbius PortlockL 
PbyUolepis? 
Pl^ts. 

UAGHEBA. 

Ballynv/re. 

Amblypterus, sp. 
Holoplycbius PortlockiL 

Fcdlaghon, 

Fern stems. 
Holoptycbius Portlockii. 

MAGH££AF£LT. 

Slievegallion. 

Spirifera bisulcata. 
Turbinolia Amgites. 
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Cousmr Lomofobd. 



BALLTXAHOir. 

Mtdlawomta, 

GoniatiteB striolatafL 
Pecten plicatuflL 
Froducta aculeata. 
„ fimbriateu 
Eeticularia imbricata. 
ActinoGoiichus paradoxus. 
Amplexus tortuosus. 

Shruh. 
Cycloceras IffiTigatam. 

Loxoceras laterale. 
Tenmocheilus biangulatus. 

carinifems. 

crenatus. 

multicarinatus. 
Bellerophon tangentialis. 
Loxonema tumida, 
Turritella tenuistria. 
EuomphaluB pentangnlatus. 

„ tabuLatus. 

Brachytiiym pinguie. 



9f 



» 



SBTTHLISH. 

Monaduff. 

Orthoceras attenuatum. 
I^ucula oblonga. 
Ctenacanthus. 
Oracanthus Milleri. 
Holoptychius Portlocki. 
Plants. 

GBAKABD, 

Vicinity of, 

Tenmocheilus biangulatus. 
Euomphalus catiUus. 

M tabulatus. . 

Producta quincuncialis. 



Orthis papilionacea. 
Spirifera bisulcata. 
f, calcarata. 
Cyrtia linguifera. 
Atrypa sacculoa. 
Bairdia curtus. 
Gk)rgonia Zic-Zac. 

LAKESBOBOUGH. 

RathcUne. 

Orthoceras cyUndraceum. 
Producta quincuncialis. 

Leptagonia plicatilis. 
Spirifera bisulcata. 
Cyrtia Hnguilera. 
Martinia oblata. 

,, obtusa. 
Brachythyris exarata. 

„ pinguis. 

Athyris glabnstria. 

„ pugnuB. 
Lithodendron irregulare. 
Lithostrotion striatum. 

LOirOFOBB. 

Carfiehboy, 
Pleurorhynchus inflatus. 

Kileommock, 

Nautilus dorsalis. 
Naticopsis Phillipsii. 
Fenestella membranacea. 

Vicinity of* 

Temnocheilus multicarinatus. 
Orthis crenistria. 

SHBULS. 

Tirleckm. 

Temnocheilus crenatus. 
Euomphalus tabulatus. 



BVIFFUK — FOSSIL JLTTD UOUSO LOCALITIES. 



129 



OARUNGFOSD. 

Vidnity of, 

Bellerophon apertus. 

yy coBtatus. 

,, tangentialis. 

Siphonophyllia cylindrica. 



CouHTT Louth. 

Khochagh. 
Actinoconelittfl pafadostiB. 



Coxnrrr Mayo. 



BALLYCASGTLE. 

BalUnglm, 

Euomphalus elottgnrhts. 
Modiola siibparallela. 
Lima concinna. 
Atrypa aagularia 
HeloduB mammillariB. 

Bunatrahir Ba/y, 

Sanguinolites plicatns. 
Feme. 

Carrotjocor. 

Stigmaria ficoides. 
Sigillaria. 
Lepidodendron. 
Producta hemisplis&nca. 
Atrypa Gregaria. 

Doonadoha, 

Oithoceras latef ide. 
Belleropbon apertt»». 
Mnrchisoiiia elongata. 
Lozonema constiicta. 
Euomphalus acatoB. 

yy pentangalatns. 

Producta hemispbserica. 
Ortliis crenistria. 
Spirifera attenuata. 
Palaechinus Regans. 
Tnrbinolia fungites. 
FavoBites megastoma. 
Fenestella antiqua. 
Psammodus porosus. 
Gladodus mirabilis. 



Kilbride, 



Orthoceras attenuatum. 
Tenmocheilus tuberculatus. 
Sanguinolites sulcatus. 
Pinna mutica. 
Pecten interstitialis. 
Producta aculeafca. 
,y fimbriata. 
OrtMs parallela. 
Spirifera calcarata. 
Atbyris globularis. 
Atrypa gregaria. 
Griffithides obsoletus. 
Pbniipsia Colei. 
Turbinolia fiingites. 
Fenestella undulata. 

BAFGOB. 

Larganmore. 

Cypricardia tumida. 
Ajunus axiniformia 
„ carbonarius. 
Nucula leiorbynohus. 
Pecten duplicicosta. 
Atrypa indentata. 

I, Virgo- 
Cythere Hibbeitii 

„ subrecta. 

Astrsea pentagona. 



KILLALA. 

Crosspatrieh. 

Goniatites intercostalis. 
Discites sulcatus. 
Pullastra crassistria. 
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CovKTT Mato, continued. 


KiLLALA, continued. 


MuUaghfa/rry. 


Vicinity of. 


Discites sulcatus. 


Turbo spirata. 




Saiiguinolites tricostatus. 


Toumplots. 


If actra ovata. 


A 




Anatina attenuata. 


Ailcummin, Killdla Bay. 


„ deltoidea. 


Macroclieilas canaUculatus. 


Cypricardia modiolaris. 


Atrypa compta. 


Pecten conoideus. 


Lactma antiqna. ' 


,, depilis. 


Ferns and Eucoides. 


„ pera. 


Kxllo^wra. 
Avicula informis. 


LACKAK BAY. 


Pecten concavus. 


Kilcummin. 


Killyhrone. 


m 

Sanguinolites transversus. 


Stromatopora concentrica. 


Axinus carbonarius. 


Fenestella plebeia. 


Helodus planus. 


CouNTi Mkath. 


DBTTMCOl^DKA. 


Leptagonia plicatilis. 


^ V V 


Orthis crenistria. 


Ardagn. 


„ radialis. 


Bellerophon apertus. 


Spirifera rhomboidea. 


ii tangentialis. 


„ LrigonaliR. 


yy tenuifaRcia. 


Marliuia elliptica. 


Euomphalus acutus. 


„ oblata. 


ly pileopsideus. 


„ plebeia. 


,1 rotundatus. 


Beticularia imbricata. 


Leptodomus senilis. 


1, reticulata. 


Inoceramus vetastus. 


Brachythyris duplicicosta. 


Ayicula laminosa. 


,, integricosta. 


Lima altemata. 


Athyris expansa. 


„ prisca. 


II globularis. 


Pecten ovatus. 


II squamosa. 


y, semistriatus. 


1, excavata. 


Producta EdelburgenBis. 


1, pugnus. 


yy fimbriata. 


II sacculus. 


yy laxiRpina. 


,1 ventilabrum. 


yy MartinL 


Echinocrinus vetustus. 


„ mesoloba. 


Turbinolia fungites. 


1, pnstulosa. 




,y striata. 
,, sublaevis. 


Ballyhoe Lake. 


yy sulcata. 


Producta hemispbeerica- 
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CoiTirTT MBi.TH, cimtinued. 



DTTLBBX. 



99 
99 



99 



Enomplialus rotondatos. 
Products Martmi. 
Spirifera striata. 

^, trigonalis. 
M artinia decora, 
oblata. 
plebeia. 
symmetrica. 
Brachythyris duplicicosta. 
y, plsiiiicoBtata. 

Atrypa bifera. 
„ pagniiB. 

MOTKALTY. 

Sorath. 

BellerophoQ apertus. 
Turritella tenuistria. 
iN'aticopsis spirata. 
Euomphalus catillus. 
Cypriiia Egertoni 
Pleurorhynciias alifonuis. 
Spirifera ostiolata. 
Turritella suturalis. 

NAVAN. 

Walterstown, 
Posidonia membrauacea. 

KOBBEB. 

BaUitric, 

Euomphalus marginatus. 
Pleurorhynchus gigaateus. 
Cypricardia cuneata. 

Gregg. 

Loxoceras laterale. 
Groniatites mutabilis. 

,y obtusus. 

Euphemus Urii 
CucuUaea tenuistria. 
Pecten If urcbisoni. 
Producta EdelburgensiB.- 
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„ pectinoides. 
,9 sulcata. 
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Orthis papilionaoea. 
Spirifera attenuata. 

y, crispa. 

f, ootoplioata. 

,, trigonaliSb 
Martinia oblata. 
Atrypa pleurodon. 

„ sulcirostris. 
Actmocrinus triacontadactylus. 
Lithodendron affine. 
Payosites spongites. 

Cruisetoivn. 
Posidonia BecberL 

Rathgillm, 

Ortboceras attenuatum. 

,1 cinctum. 

„ ovale. 

Ouoollsea tenuistria. 
Producta Martini. 

pectinoides. 
sulcata. 
Leptagonia analoga. 
Spirifera rbomboidea. 
Atbyris planosulcata. 

SXiBJBXN. 

WalUrstoum. 
Atrypa semisulcata. 

SLANE. 

Vicinity of. 
Cyrtia semicircularia. 

XBIH. 

Laraeor» 

Temnocbeilus biangolatus. 
Macrocbeilus acutus. 
TurriteUa tenuistria- 
Producta mesoloba. 
Seminula pisum. 
Cy there inflata. 
Gorgonia Lonsdaleiana. 
Glauoonome pluma. 
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OABBIOKIUOBOM. 

Clonturk 

FleurorhynchiiB trigonalis. 
Spirifera ostiolata. 

Fleororhynchtis giganteus. 

XMYTALB. 

KiUyrean, Upper. 
GoniatiteB intercostalia 

Tonyiktmd&rry, 
Fecten flexuosos. 



CoinrTT tfOKAGHAF. 

HONAGHAir, 

DundanagK 

Producta hGnuBphssrica. 
,, Scotica* 

Vicinity of. 

Spirifera ostiolata. 
I^roducta Scotica. 
CM;his Kellii. 

Leek. 

Oardium orbiculara 

MullagMi$8. 
Froducta Scotica. 



Qvbbk'b GorNTT. 

ICABYBOBOUGH. 

Cloghran. 
Spirifera atteimata. 



BALLIKASLOB. 



Moore. 



Cardiomoipha oUonga. 
Froducta muricata. 
Spirifera attenuata. 
Athyris squamosa. 
AmplezoB Sowerbii. 

BOYLE. 

Vicinity of, 

Froducta concinna. 

,, spinosa. 
Spirifera rotundata. 
Athyris fimbriata. 
Favosites parasitica. 

Cleen. 

Turbinolia fimgites. 
Favosites tenuisepta. 



GoTTimr BosooiocoK. 

Drumdoe. 

Froducta scabricula. 
Athyris expansa. 

sulcirostris. 



» 



Granyemore. 

Froducta spinosa. 
Orthis filiaiia. 
Favosites spongites. 

Lisardrea. 

Froducta Martini. 
Leptsena Hardrensis. 
Orthis filiaria. 

Termon. 

Beticularia striatella. 
Leptaena hardrensis. 
Orthis papilionacea. 
Turbinolia fungites. 
Favosites megastoma. 
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OoTTKTT BoscoMiiON, cowttnusd. 



CABBICK-ON^SHANNOK. 

Killukin. 

Froducta elegans. 

yy granulosa. 
Leptagonia analoga. 
FaYOsites spongites. 

CASTLEEEAOH. 

Kiltullagh, 

Belleroplioii apertns. 
I^aticopsis elongata. 
Froducta corrugata. 

gigantea. 

Boabriculs. 
Ortbis papilionacea. 
Atrypa acuminata, 
lithodendron afllne. 

KEAPUS. 

Cartrmagk^h. 

Froducta latissima. 
yy sulcata. 



9f 



9> 



Brachythyris pinguis. 
Grifitihides obsoletus. 

BOS0OHHOir» 

RathmoyU Souse, 

Loxonema constricta. 
Euomphalus crotalostomus. 
Cyitia linguifera. 
Beticularia imbricata. 
Atrypa hastata. 

Vicinity of. 
Lithodendron sociale. 

Sfrohestaton. 
Euomphalus cristatus. 

IITIiSS. 

Toherary. 

Loxonema brevis. 
Acroculia canaliculata. 



BABXT. 

BaUymeeny. 
Afitarte quadrata. 

Bunouma. 

Finna flezicostata. 
Oythere orbicularis. 
Astrsea irregularis. 

Carrawmdblif. 
Taxocrinus polydactylus. 

SUGO* 

Camly. 
Atrypa sulcirostris. 



County Shoo. 

TXHPLXBOT OB TOBBBOUBBT. 

Carronmaorarif. 

Pandora davata. 
SedgwickLa gigantea* 
MytiluB comptus. 

TOBEBCTTBBr. 

Magheramore. 

AstrsBa aranea. 
Lithodendron pauciradialisc 
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COTOTT TlPmUBT. 



GXiOOHXan. 

Frodnota Martini 
Cyrtia cuapidata. 

nrOOXLOFTT. 

Fmnity of. 

Cyathoocmiia TariabiliB. 
TurbinolopBis Celtica. 



AXrOHEB. 

Fymore Todd. 

Turritella tennistria. 
Atrypa radialis. 

ATJOHITACIOT. 

Idsmore. 
Favosites megastoma ? 

BAZXTflAWLXT. 

AunaghiUa, 
Orthis Kellii. 

Teredo ? antiqua. 

Pecten Knockonniensis. 

CAtlXXDXBG. 

JSdenasop. 
Ortlus crenistria. 

Scraghy, 

Froducta Sootica. 
Ortbis papilionacea. 
Siphonophyllia cyliiidrioa. 
Lithodendron caDspitoeum. 
Favositee megastoma ? 



SSKAOH. 



Vicinity of. 
Goniatites sphteroidalis. 

FOBTUMKi. 

Carrigahorig. 

Loxoceras laterale. 
Turritella sataralis. 
Euomphalns pentangolatus. 



COITNTT TtBONE. 



CLOOBSB. 

Aghnaglogh. 

Modiola Macadami. 
Dithyrocaris Colei. 

„ Bcoiileri. 

Gylliere excavata. 
Bpirorbis globosue. 
miixutua 



tf 



t> 
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Ballymacan. 
Bpirorbis globoBiuk 

Mullaghtinny. 

Goniatites reticulatis. 
Euompbalus quadratus. 
Bangainolites nndatus. 
Axinns axinifomiis. 

obliqnus. 

obovatos. 
Dolabra gregaria. 
Nncnla longirostris. 

OOOKSTOWK. 

Pleurotomaria oonoentrica. 
Acroculia angiistata 
Athyris glabristria 

JDonaghrish. 

Platyacbisma Jamesii. 
Producta aurita. 
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CovNTT Ttbonx, continued. 



Kildreaa, 

Atrypa triplex. 
Fhillipsia mucronata. 
Sabella antiqua. 

Cookstoum. 

Discites trochlea* 
Bellerophon costatus. 
EuphemuB IJrii 
Turiitella sutaralis. 
Naticopsis pliciatria. 
Euomphalus rotrmdatus. 
Platyschisma helicoides. 
Pleurotomaria carinata. 
Patella mucronata. 
DentaHum inomatoin. ■ 
Sangninolites Bulcatus. 
Donax primigenius. 
^N'ucxila rectangulaxis. 
Pinna flabeUiformis. ' 
Pecten coelatus. 
Producta aurita. 

conoiima. 

elegans. 

fimbriata. 

Martini 

Scotica, 

setosa. 
Gyrtia cnspidata. 

„ senilis. 
Martinia plebeia. 
Atiypa isorhyncha. 
laticUva, 
radialis. 
virgo. 
Pbillipfiia KelliL 
Astrsea crenularis. 
lithodendron csespitosum. 
lithostrotion striatum. 
YerticiUopora dubia, 
Cochliodus. 

DBTTMaTJIN. 

ArdsaUagh. 
Syphonophyllia cylindrica. 



yy 
yt 
y* 



yy 
yy 
yy 



Vmniiy of, 

Turritella acicula. 
Sangninolites Iridinoides. 
Pullastra elUptic& 
Nucula attenuata. 

„ brevirostris. 
Orthis papiUonacea. 

JDrumscraw. 

Loxoceras lateralo* 
Goniatites striatus. 
Discites oxystomua 
Bellerophon apertus. 
Producta concinna. 
Athyris triloba. 
Syringopora geniculata. 

Bellerophon apertus, 
Loxonema pulcherrima. 
Euomphalus tabulatus. 
Patella scutiformis. 
Sangninolites angu&tatus. 

„ pKcatus. 

Cypricardia rhombea. 
Nucula gibbosa. 
Producta hemisphaarica. 

lobata. 

Martini. 

punctata. 
Athyris planosulcata. 
Siphonophyllia cylindrica. 
Lithodendron affine. 
Favosites tenuisepta. 
Janiacrassa. 
Olauconome pluma. 

Mckgherenny, 
Bellerophon comu-arietis. 

Meenacarighy. 
Favosites megastoma. 
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GouMTT Ttbone, continued. 


DUUGAVKOK. 


Boughan. 


Drumreagh. 


SangainoliteB Iridinoides. 


Solenopda minor. 


Griffithides calcaratus. 


Killymeal, 


FIVBMTT.ETOWW, 


Saogainolites radiatus. 


Viotrnty of, 


Byssoarca obtusa. 


•^ WF 


Pteronites Bemifiulcatos. 


Naticopsis plicistTia. 


Lima altemata. 


Atrypa fallax. 


„ decussata. 
Pecten eequalis. 


JRahoran. 


,, canceUatnliiB. 


Avictda ThomBouL 


,, concentrico-Btriatus. 


Pecten bellis. 


tf ellipticus. 


„ conBinulis. 


,, grouosiis. 


,, irregularis. 


y^ intercoBtatas. 


Lepteena perlata. 


„ tripartitiLS. 


Orthifl caduca. 


Producta conciima. 


Alrypa nana (with Pecten cona- 


„ gigantea. 


m^s). 


,y latissima. 


Orbicnlites antiquus. 


,, Martini. 




BracliythyriB planicostata. 


LISBELLAW. 


PhillipBia c8Blata. 
Syringopora laxa. 


KiUycloghy, 


Favosites tumida. 


PhragmoceraB flexistria. 


Vincularia megastoma. 


Saogainolites costellatus. 


,, parollela. 


Pecten microptems. 


,y rancoHla. 


EchinocrinuB triserialis. 


Glauconome gracilis. 




,, pluma. 


OMAGH. 


Fenestella formosa. 
,, £nitex. 


Dromore, 


w w 

„ multiporata. 


Producta Scotica. 


Polypora marginata. . 


* 


„ papUlata. 


BTEWAETSTOWW. 


Mulnahunch. 


Tumpher, 


EuomphaluB tabulatus. 


Astrsea crennlariB. 


COXJNTT WaTEHFOED. 


ATIT)M0E£. 


Curragh. 


Ardoe, 


Orthis araclinoidea. 


LeptaBna plicata. 


„ paraUela. 


Spirifera aperturata. 


Cyrtia cuspidata. 


Atrypa fallax. 


Athyris decussata. 


ActinocrinuB tenuistriatus. 


Atrypa striatula. 
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CouNTT Watbrfobd, eonttnued. 
ABDMOBE, amtinued. 



Cyathocrinos geometricus. 
Favosites fibrosa. 

CLOITBCEL. 

EUnamack, 

Leptagonia nodulosa. 
Spirifera crispa. 

yy disjuncta. 
Cyrtia distans. 
Atrypa faUax. 
Fenestella tenuifila. 

Battincuxmrty, 

Orthoceras cylindraceum. 

„ ovale. 

Loxoceras laterale. 
Goniatltes micronotus. 
Tenmocheilus biangolatus. 
Naticopsis Phillipsii. 
Cyrtia distans. 
Glauconome antiqna. 

jy crassa. 

Eetqpora prisca. 
yy midata. 
Gk)niatites Gibsoni. 

y, stiiolatus. 

PleTirorhynchus aliformis. 
Fecten araclmoideus. 
Frodacta aculeata. 
caperata. 
intermpta. 
membranacea: 
rogata. 
sulcata. 
Leptagonia mgosa. 
Leptsena convoluta. 

,, sericea. 
Orthis arenata. 
,y granulosa. 
yy interlineata. 
yy longisulcata. 
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Spirifera attenuata. 
bisulcata. 
octoplicata. 
rhomboidea. 
rudis. 
Cyrtia laminosa. 
Martmia phalsena. 
Brachythyris integricosta. 
ovalis. 
pinguis. 
Athyris concentrica. 
yy glabristria. 
Atrypa desquamata. 
hastata. 
insperata. 
strmtula. 
Calymene granulata. 
Adelocrinus histrix. 
Flatycrinus granulatus. 

interscapularis. 
similis. 
tuberculatus. 
Taxocrinus inacrod£U)tylus. 
CyathocrinuB ellipticus. 

geometricus. 
pinnatus. 
yariabHis. 
Actinocrinus polydactylus. 

,, triacontadactylus. 

Amplexus nodulosus. 
„ SowerbiL 

Turbinolopsis Celtica. 

,, pauciradialis. 

Manon cibrosum ? 
Fleurodictyum problematicum ? 
VerticiUopora abnormis ? 
Millepora gracilis. 
Gorgonia assimilis. 
Glauconome bipinnata. 

,, pluma, 

Fenestella oculata. 

Ballyduff. 

Goniatites excavatus. 
,, Listeri 



>> 
>> 
>> 
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COUHTT 

DTTKOABYAir, contmued, 

BaUyduff, continued. 

Goniatites obtufiUB. 
,, ovatos. 
Temnoclieiliis ping:iiiB. 

Bellerophon apertoa 
NaticopBiB PhiUipsii. 
Flenrorhynchiui minax. 
Area fimbriata. 
Pecten dissiinilis. 
ellipticas. 
faliax. 
gibbosus. 
plicatos. 
„ Sowerbii. 
Calceola sandalina. 
Producta laciniata. 
lirata. 
pectinoides. 
nigata. 
LeptsBna HardrensiB. 
Orthis divaricata. 

„ longisulcata. 
Cyrtia cuspidata. 
Brachythyris oralis. 
Cythere inflata. 
Ajnplexns tortiiosus. 
Stromatopora polymorpha. 

Vicinity of. 
Temnocbeilus taberculatus. 

Clonea. 

EuomphaluB serpens. 
Peeten transversas. 
Producta caperata. 
„ fra^aria. 
y, pralonga. 
Leptagonia analoga. 
LeptsBna plicata. 
Orthia filiaxia. 

granidoBa. 
parallela. 
semicircularis. 
Spirifera aperturata. 



Wathbiobd, eantinued. 



ff 
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Spirifera attenuata. 
disjuncta. 
ostiolata. 
rotundata. 
Cyrtia nuda. 
Martinia decora, 
glabra. 
phalsBiia. 
Athyris decussata. 
„ globnlaris. 
Atrj^a desquamata. 
insperata. 
oblonga ? 
„ striatula. 
CaLymene IsBvis. 

„ Latreillii. 
Ecbinocrinas glabrispina. 
TaxocrinuB macrodactylus. 
Cyathocrinus pinnatos ? 
„ variabilis. 

Actinocrinus tentdstriatns. 

„ tesselatos. 

Amplexus nodulosus. 
„ SowerbiL 

,, tortuosos. 

Turbinolopsis Celtica. 
Manon cribrosum ? 
Pleurodictyum problematicum. 
Favosites fibrosa. 
Verticillopora abnonms. 
MUlepora gracilis. 
Fenestella laxa. 



Plants. 



Plants. 



TALLOW. 

Camphire^ 
JanevUh. 



Talhwhridye, 

Sphenopteris Hibemica. 
Lepidodendron Griffithii. 
Cyclostigma, Stigmaria, &c. 

Vale of the Bride. 
Plants. 
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CoiTNTT WbZFOBD. 


FETHASD. 


AUiyriB concentrica. 


Hook Bead. 


,, decussata. 




„ depresaa. 


AoTOculiti triloba. 


,y BquamoMfc. 


„ tubifer. 


Atiypa falLax. 


„ vetuata. 


,, haiitata. 


neurorbynchus aliforniis. 


Fhillipsia truncatula. 


Pecten Mlax. 


Spirorbis oaperatus. 


Froduota caperata. 


Spiroglypbufi marginatus. 


„ comigata. 


PftleechiniiB elegans. 


„ pugilis. 


y . gigas. 


„ pustulosa. 


EcbinocrmoB elegana. 


., qnincimcialiB. 


„ glabrispino. 


y, setosa. 


,y vetustus. 


LeptagoTiia nodulosa. 


Platycrinus laciniatus. 


Leptsena convoluta. 


,, IsBvis. 


„ Hardrensis. 


„ omatuB. 


Orthis crenistria. 


„ triacontadactylus 


y, interlineata. 


Poteriocrinus gracilis. 


,, parallela. 


GyatbocrimiB tubercTilatos. 


Spinfera attenuata. 


Atocriniis Milleri. 


„ bisuloata. 


Amplexus Sowerbii. 


,, oalcarata. 


„ tortuosus. 


„ gigaotea. 


Turbinolia fungites. 


,, OBliolata. 


Sipbonopbyllia cyHndrica, 


,, rbomboidea. 


Litbodendron sexdecimale. 


„ Bpeciosa. 


Aulopora campanulata. 


Gyrtia cuspidata. 


Astreopora antiqua. 


,, difltans. 


Dictyopbyllia antiqua. 


,, laminosa. 


FaTOsites polymorpba. 


J, mesogonia. 


Berenicea megastoma. 


„ Bemicircularis. 


Ptylopora pluma. 
Polypora dendFoides. 


„ Rimplex. 


Martiiiia plebeia. 


Acroculia tubifer. 


ReticTilaria imbricata. 


Athyris sqiiamosa. 


„ microgemma. 


Psammodus porosus. 


Brachythyris pinguis. 
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Catalogue of the sevebal Localities in Iseland whese Mines ob 
Metallifebous Indications have hithebto been discoyebed, ab- 
banged in gounties, accobding to theib bespective post towns. 

Note, — ^The localities with an asterisk prefixed are situate in Igneous or Lower Se- 
dimentary Rocks ; the remainder occor for the most part in Limestone. Mines now or 
formerly worked are printed in Italics, bat no opinion as to the relative or actoal pro- 
ductiveness of any is intended to be offered ; subdenominations of Mineral districts are 
grouped for convenience between brackets ; when Blines have been recognized by other 
designations, these latter are added in parentheses. The numbers attached to the loca- 
lities refer to the Ordnance Sheets which contain them. Several authorities and expla- 
natory remarks are interspersed. Collieries are omitted, the Goal-fields being described 
in Sir Bichard Griffith's Reports, and marked on his Geological Map of Ireland, from 
which the following localities were originally compiled, many years ago, for the use of 
the General Survey and Valuation of Ireland. 

Though Metallic Lodes have not been discovered in the Counties of Carlow, London- 
derry, and Westmeath, it is not improbable that such may occur. 



Pott Towns. 



Balltcastlb, . . 
Cabrickfbbous, . 
Labnb, .... 



Bellebx, .... 
Drvmnahoney Mineif 

Cbossmaolen, . . . 



Kbadt, 



MiddlbtoVn, . . 
Nbwry, .... 



Kbwtownhamilton, 
pointzpass, . . . 



Locslitles snd Counties. 



ANTRIM. 

Goal-field (Ballynagard, Torglass, Toma- 
roan, &c.). Clay-ironstone, and Hematite, 
Duneruet thick beds of Rocksalt, also Gyp- 
sum on Coast from Belfast, Northward, . 
*Dundressan, Iron,t 



{ 



ARMAGH. 

*Garrickgallogly, Lead, — Griffith, MSS., 
Mines of Ireland, 1821, 

*Druninahoney^ Lead, 

♦Dorsy, Lead,---discovered by Joseph Back- 
house, of London, Esq., 

•Tullyard, Lead, 

•Tullydonnell, Copper, 

*Aughnagurgan, Lead, 

* Clay^ Lead and Manganese, ..... 
^Doohat or Oro99reagh, Lead,— communi- 
cated by William Conn, Esq., .... 

*Drummdand(D€rrynoo»e\ — Lead, worked 
by the late Lord Famham many years 

ago, 

* Tamlaght, Lead, 

*Drumbanagher (Church Glen), Lead, 
*Kilmonaghan (Jerrett or Tugcan Pom), 

Copper, 

*BaUintemple^ Lead, — communicated by 

Joseph Backhouse, Esq., 

^Ballymore^ Lead, — exact position not as- 

certained) 



No. of Ord- 
nance Sheet 



5 &9 

52 
41 



25 
25 

28 
30 
31 
20 
19 

19 



19 
15 
22 

22 

25 

18, &C. 



t When the word Iron occurs alone, Miurnetic, Specular, or other Ores (proper), of Iron are fhoee 
intended ; thus distingnishing them from the Clay-ironstone, a regular rock formation. 
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FMtTowxM. 



• • t • 



Cayah, . 
gootkhili^i 

Shbboogk, 

SWANLINBAB, .... 



Balltyaohan, . . . 
Feaklb, 



Kswmabkiet-on-Feboos, 
Qunr, 

CoMtletown Mines, . . 



ROADFORD, 

SlZUILEBBIDGB, . 
TOMORANEY, .... 
TULLA, 



Ballydehob, . 



Audley Mines, 



LocaUties and Goantle& 



Ballydehoh Mines, 



( 



CAVAN. 

*Farnham Demesne, Copper, 

* Comanumey ( IFhetd Siartnoea), Lead, . 
*South East of, Lead, 

CuUcagh District, Clay-ironstone^ — Grif- 
fith's Coal Reports, 

CLARB. 

Cappagh, Copper, Argentiferous Lead, and 

Manganese, 

♦Corrakyle, Copper, 

*Gleudree, Lead, 

*Leaghort, Copper, — communicated by R. 
Purdy Allen, Esq., Sec. to the Mining 
Company of Ireland, .... 

CarrotDnakilly, Argentiferous Lead, . • 

Ballyhiekey, Argentiferous Lead, and Cop- 
per, with Zinc, 

Castletown, Lead, 

Moyriesk, Argentiferous Lead, .... 

Monanoe(^KUbreckan\ Argentiferous Lead, 
and Antimony, — Kilbreckanite, . . . 

Crumlin, Argentiferous Lead, .... 

Doolin, Argentiferous Lead, .... 

Rathlaheen South, Lead and Sulphur Ore, 

—communicated by R.W.Townsend, Esq. 

•Ballyhtirfy, Lead, Griffith's MSS., Mines of 

Irdand, 

BallyYergin, Lead,Copper and Sulphur Ore, 
— communicated b y R. W.Townsend,Esq. 

Knockaphreagaun {Crow Hilt), Argenti-' 
ferous Lead, 

MiUtown, SilYor and Lead, — worked by the 
BulUon Mining Company, 

CORE. 

^BdUycwnmisk, Copper, — see Griffith's 
Report on Audley Mines, 

* Cappaghglass (jGappagK), Copper, . . 
^Fiilnamuck^ Copper, 

* Horse Island, Copper, Traces of Lead oc- 

cur in the Gossans of all these mines, . 

*i2o«f&rm. Copper, 

'*£aIlydehob, Copper, worked by South Cork 

Mining Company, 

*Bolettgh, Copper, 

* Cooragurteen, Copper, 

*Kilcoe, Copper, 

^* SAeaghanore, Copper, 

* Derreennalomane, Copper, 



No. of Ord- 
nance Sbee^. 



20 

22 

29, &c. 

6 



6 

20 

19&27 

20 
42 
34 

84 
84 
34 

84 
4 

8 

51 
29 
26 
34 
85 



140 
140 
140 

149 
140 

140 
140 
140 
140 
140 
131 



142 
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FottTOWDBi 


LoMtttlMandCoimttM. 


Ma of Old- 








nance Sheet 






CORK, continued. 




i •Kilkill«eii, Copper ■nd Lead, .... 


140 




BoaringwAter MiiMs, . 


1 *LB]ientaiiTaUy, Copper And Lead, . . 


140 






( *Lelgholooii, Copper, 


140 




Bastbt, 


*Carra«<2lMii, Copper, 


129 






* C7a«Aiul0o (Font- MI»-IFa<er), Copper, . 


130 






*Derre6Dgp«aDagh, Copper and Sulphate of 








Barytee,— commnnicated by B. W. Town- 








fKud. KmIt. .....*.... 


118 






^Glanalin, Copper, 

* Gorfavaffi^, Copper, 


129 






138 






/ *(?orf ocZoono, Lead, 

( *Holltfhm, Copper, 


118 




HoUyhXa Miiu§, . . 


118 






*Kmeen, Copper, 


129 






^Kilioveenoge^ Argentiferous Lead, . . . 


117 






*Jioo*ka, Eatt^ Argentiferoas Lead, • . . 


117 




Cabbiotohill, . . . 


VteUiUy ofi Lead with Zinc,~Mr. Court- 








ney's Estate, 


76 &76 




Castlbtowv-Bbab- 


r*^//»Aie«, Copper,— Griffith, MSS., . . . 


114 


. 


HAYBir, 


*Cahenneeleboef Copper, 


127 




Bearhaven Minet, , . 


*Caminche9t Copper, 

*Cloan. CoDDer. 


114 
114 






*Coom, CoDDer. 


X JL'X 

114 






^*Kealogej Copper, 


114 & 127 






*Kilkinnikin, fTat, Lead, 


127 






*Eal1aconenagh, traces of Lead and Copper 








in Beveral places, 


115,128, &e. 




GASTLBTOWV8BND, . . 


*Cooscroneen, Copper, — communicated by 








R. W. Townnend, Esq., 

Rabbit Island (Squince), Antimony, Cop- 


142 










per, and Lead, 


142 


CLOHAKiurr, .... 


*£>uneenj Lead, Copper, and Sulphate of 
Barytesj^worked chiefly forBarytes at 








present, 


144 
68 




COBK, 


*Rathpeacon, Copper (traces of Malachite), 




Cbookhaybn, . . . 


•Altar, Copper, 


148 






•Ballydivlin, Copper, 


147 






•Ballyrisode, Copper,-^eommnnicated by 








R.W.Townsend,E;iq., 


147 






*BaHeen, Copper, 


147 






*Carrigacat (Dhurodej^ Copper and Aurife- 








rous Gossan^ 


147 






*Bouly9aUagh{ WutCarhery\ Copper,SUYer) 








and Lead, 


147 
147 






*CallaroMt Copper, 


1 




*Cloghane (Mizen Head), Copper, . . . 


146 






*OrooAhaven, Copper, — worked by Crook- 






Crookhaven Mines^ . 


haven Mming Company, 


147 






*KilbaTry, Copper, 


147 






*Mallavoge (^Brown Head), Copper,--pro- 






• 


perty of Lord Charles Clinton, M. P., . 
* Spanish Cove {Kilmoe), Copper and Argen- 


162 


1 




tiferous Lead. 


147 









OBUnTH — FOSSIL AND MUrurO LOCAUTIBS. 
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Port Towns. 



DONMANWAT, . . 



Laekue Mine$, . . 



GliBNOABIFF, . . . 
MiIjLSTBBET, • . . 
NOHAYAIi, .... 

Bingabella Mmes, . 
BO68OABBEBT, . . 



Glandore Mmet, 



Skibbjebbbii, . 
SkulLi . . . 



Oooaheen Xinesj . 



Balltbofby, . . 
Balltshahvon, . 



BUNDOBAN, . • 

Gabndonagh, 



. . • 



IxwaUtleB and Ck>imtie& 



Na of Ord- 
nance Map. 



DUNFANAOHT, . . . 



. 



GORE, c<m/tii««<i. 

*LaekaottUHf Ooppor, 

*Toonnore, Gopper, 

'Demesne, Mondic, 

*Derreeiis, Gopper, — communicated hy R. 

W. Townaeod, Esq., 

*Ceom {LaeAue ff^ood), Copper, — property 

of J(jm D*Arcy Evans, Esq 

* Inchantidreen^ Copper, — oommonicated by 

Fitc-Lionel Fleming, Esq., 

*Etk Mountain, Copper, 

* Vicinity of^ Coppor, 

^Minane^ Ijead, 

. *RingabeUaf Aiigentiferous Lead, .... 
*Jffhatubridj Manganese and Copper, — 

Griffith, MSS., 

•Deny, Copper, 

*Z>romf Copper, 

*Keamore, Copper, 

*iirt{/ffmafi, Gopper, 

*Rowryglen^ Manganese and Iron, .... 
*Gortagrenane, Ciopper, — communicated by 

R, W. Townsend, Esq., ....... 

'Little Island, Copper and Sulphate of Ba-» 

rytes, 

*BawnithaIl, Copper, 

*Oa$tlepoiHtj Copper, 

''*Ouf/«t«/an^, Copper, 

*Coo»heenf Copper and Iron, 

• *Gortnamona, Copper, 

*Long ItUtndj Copper, 

*SkuU, Copper, 

*Leamcon, Copper,<»^oommunicated by R. 

W. Townsend, Esq., 

*Moantgabri«l, Gopper, 

DONEGAL. 

* Wdektown, Lead and Iron, 

Abbey Island, Argentiferous Lead with 

Zinc, and Copper, ....... 

AbbeyiandM, Ai^ntiferous Lead with Zinc, 

and Copper, 

Bally magrorty, Lead, 

Finner^ Argentiferous Lead with Zinc, and 

Copper, 

Tonregee^ Lead, ........ 

Vicinity o^ Lead and Copper, .... 

*Oarrowmore or Glentogher, Argentiferous 
Lead with Zinc, and Sulphur Ore, . . 

♦Clonca, Copper, 

*Ard8, Lead, . . 



147 
148 
107 & 108 

107 

107 

107 
90 
89 
99 
99 

142 
143 
142 
142 
143 
143 

148 

148 
151 
148 
149 
139 & 144 
140 
148 
148 

148 
189 



68 

107 

107 
103 

107 
107 
106 

20 
4, 5, &c. 
16&26 
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FMt Towns. 



Glbhtibs, 



LocaUtloi end CountletL 



KiLLTBEOS, .... 

Leitbbkeniiy, 
Nabah, 

Ankalono, 

Abdolass, 

Bbtansford, . . . . 

Cbawfobdsbubn, . . 
Dbomaba, 

Dbomorb, 

dusdbuic, 

HiLLBBOBOUOH, . . . 
KiLKBBL, 

KiLLOUOH, 



KlLLTLBAOHi .... 

Nbwtownabds, . . . 



Stbanofobd, . . . . 



DONEGAL, Mft^MMMd 

*Keeldntm Upper, Lead, 

^Marfagh, Lead, Ck>pp6r, Salphiir Ore, and 
Iron, . 

*J)ntmnaero9s, Lead, 

*FiMiciii>n (^LoughnambrtiddaMk), Lead, — pro- 
perty of James Hamilton, Esq. ; see Gie- 
8eck6*s Beport to the Boyal DaUin So- 
ciety, • • 

*Gweebiira Biver, Lead, 

*Zt/rMm, Lead, 

* MuHantibojfhj Lead, — formerly worked by 

Sir Albert Gonyngham ; abandoned from 
influx of Owenea Riyer,-.Griffith, BiSS., 
Mines of Ireland, 

'Scraig's Mountain, Lead with Zinc, and Sul- 
phur Ore, 

*MaHHheff, Argentiferous Lead, and Man£^- 
neae, — worked by Mr. Willana, . . . 

*Eighterroa» (Catilegrove), laady .... 

'Iniskeel, Coast ot. Lead and Copper, . . . 

DOWN. 

'Glasdrumman, Copper and Lead, .... 

*Ardtole, Lead, 

*Gun8 Island, Lead, Copper, and Sulphate of 

Barytes, 

*Fafitnng, Lead,— Griffi^ MSS., Mines of 

Ireland, .' 

*Ballyleidy, Lead, 

*Slieye Croob District (Begny, Gransha, Le- 

ganany, Moneybane, &&), Iron, . . . 
*Vicinity of^ Lead and Manganese, . . . 
*M(meylane, Lead, 

* fFateretkf Lead, — communicated by Joseph 

Backhouse, Esq., 

*Camreagh, Iron, 

*Ldtrim (Leitrim Hill), Lead,— communi- 
cated by Dr. Saunderson, 

*Moume Motmtainij Copper and Lead, . . 

*BaUydaiigan, Lead, 

*Kittaugh,LetLd, 

*J!iathmuUaH, Lead, . • * 

*Saint John's Point, Copper and Sulphur Ore, 

* CorporatioUf Lead, 

*Whiteipot$ {Conlxg), Lead, — ^worked by 

Newtownards Mining Company; see Pro- 
fessor Haughton*8 Paper on Gangue, 

»*Joum. GeoLSocDub.," 

* TuUyrattyj Copper and Argentiferous Lead, 

•—Griffith, MSS., 



Na of Ord- 
nance Map. 



) 



38 

15 

74 



66 

66, Ac. 

74 



74 

66&67 

89 

53&54 

64, &c 



53 
45 

39 

48 
1 
28,29,35, 

and 36 
21, &c 
43 

43 
14 

55 
52, &C. 
44 
45 
45 
45 
31 



6 

31 
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Post Townai 



Dublin, 



Clantarf Mines, . . 



Golden Bali^ . . . 
BdUyeorua Mines, . 



HOWTH, 

Howth Mines, . . 
Kenostown, .... 

Bush, 

Bsllbsk, 

Abdrahan, .... 

CUFDEN, 



Localities and CountleA. 



DUBLIN. 

Ashtown, Lead, 

CoMtUknoek, Lead, . ^. 

Cloghran, Lead, 

Clontarf, Lead with Zinc, — first shaft sunk 
1809, Griffith, MSS., Mines of Irehmd, . 

Killester, Lead, 

Crumlin, Lead, ......... 

Dolphinsbarn, Lead with Zinc, — aban- 
doned from influx of water; GriffithMSS., 

Kellystown, Lead, 

Kilmainham, Lead, 

Phoenix Park, Lead, 

*Bcd!yeorus, Mount Peru, Argentiferous 
Lead with Zinc, and Native Silver, . . 
. *Itatkmiehael, Lead, — worked by the Di- 
rectors of the Mining Company of Ire- 
land, 

•5Aan*t//, Lead, 

\ * Howth, Lead, 

Sutton, Manganese, . 

*Da!key, Lead with Zinc, and Tin,— Grif- 
fith, MSS., 

* Mount Mapaa (^KUliney HUt),ljfiaA^ . . 

*Seapoint, Copper, 

*Lamba7 Island, Copper, ...... 

Loughshinny, Copper, Griffith's Mining 
Beport of Province of Leinster, . . . 

FEBMANAGH. 

Bossb^ (Castle Caldwell), Copper and 
Iron, — communicated by George C. 
Mahon, Esq., property of J. C. Bloom- 
field, Esq. 

GALWAT. 

Ballymaquifi; Argentiferous Lead, — ^pro- 
perty of F. M. S. Taylor, Esq., .... 
Muggaunagh, Lead and Copper, . . . 

Parkatleva, Lead, 

*Ardbear, Copper, ". . 

*Boolard, Copper, 

*Cloon, Copper, 

*Derrylea, Lead, — worked by Messrs. Gibbs, 
Baxter, and Beynolds ; property of S. 

Jones, Esq 

*Doon, Copper, 



Na of Ord- 
nance Sheet 



U&18 
17 
14 

19 
19 
22 

18 

13&17 

18 

18 

26 



26 
26 
16 
15 

23 

23 

23 

9 



113 & 114 

103 

103 

86 

22 

22 



36 
22 
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POftToWDfr 



QalwaTi 



KnrvARRA, 



MoTOULLEir, . . . 

Obanmobb, .... 



OUOHTBSABDy . . . 



Canrawer MineSy . 



Claremfmnt Mines, . 



Curroffhdtif Mines, . 



LemonJUld Mmes^ 



ROUNDSTONB, . . 



Loeamies and Gonntlet. 



6ALWAY, eonHnned, 

*DooneeHf Copper, — Report by P. J. Foley, 

Esq., M. K for Connemara Mining Co., . 

*Fakeeragk, Copper, 

*Hiffh Island, Copper, 

*RuwyU Dieiriet (JDawrosmore, Cloatdoo- 

aun, OashleeH, &c.), Iron and Copper, 

— Xistate of Archdeacon Wilberforoe; 

see Dr. Apjobn's Paper, Jonra. G.S. D., 

*Carrowroe South, Lead, 

*Derryn€a (^Caahla Bay), Lead,— Griffith's 

Lectures on the Mines of Ireland, . . 

*Docks 0^ Mundic, 

*Inveran, Lead, — Griffith's Lectures before 

B. Dub. Soc., Mines of Ireland, . . . 

*EUroe West, Lead, 

*Lenabo7 (Salthill), Lead,., communicated 

by John L. Worrall, Esq., C. E., . . . 

*Spiddle, Lead, 

CahergUusaMn, Argentiferous Lead, — 

worked by Connemara Mining Company, 
Wormhole (^Gortmore), Lead, .... 
mnville frest,hsad with Zinc, and Sulphur 

Ore, 

*Ballygally, Sulphur Ore, — ^formerly worked 

by Mr. Nimmo, 

*Canrawer, fTe*!, Lead, 

Orefffff Lead, — communicated by G. F. 

O'Fflahertie, Esq., 

*Clarem(nmt, Lead, 

* Glengouia East and West, Lead with Zinc, 
Tomweeroe, Lead, 

*BarraHetfa, Copper, — property of, and 
worked by, Henry Hodgson, Esq., . . 

*Curraghdttff MiddBe {Glan), Copper and 
Sulphuv Ore, — property of W. Downes 
Griffith, Esq., 

*£>erroura. Copper, — property ofj and 
worked by, Henry Hodgson, Esq., . . 

*Dooghta, Mundic, — communicated by Sir 
Richard O'Donnell, Bart 

*Dooros, Copper and Sulphur Ore, . . 

*Drutnsnauv {Doon), Copper, Manganese, 
Iron and Lead, 

* ^rt^^M, Argentiferous Lead, . . . . 
*Leenaun, Lead & Copper, — Griffith, MSS., 

Ardvama, Lead, 

Lemonjield, Silver and Lead, — worked by 

G. F. OTflahertie, Esq., 

Portacarron, Lead, 

♦Vicinity of, Lead, 



No. of Ord- 
naace Sheet 



22 
85 
21 



d&23 
90 

79 
94 

91 
92 

94 
92 

122 

68 

94 

40 
64 

54 
54 
54 
54 

39 



89 
39 

26 

39 

89 
25 
12 
54 

54 
54 
50 
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Post Towns. 



Abdfebt, ...... 

Castleisland, .... 



Castlekaike, . . . . 



Causewat, 

DUWQUIN, , 

Kbnmabb, . 



Zansdoume MineSf . . 



ElLLABNET, 

Sneem, 

Carrigerohane Minesy 

Traleb, , 



Cblbridgb, 



Edendeeirt, 
Newbridge, 



Localities and Comities. 



{ 



KERRY. 

Vtcinittf of J Lead, 

Clogher^ Silver, Lead, and Copper, — 
worked by the Royal Hibernian Mining 

Company, 

Annagk (^East), Argentiferoos, Lead with 
Zinc, — discovered in 1789, on the Grod- 

frey Estate, 

*Meanu8, Lead and Copper, — Resident Di- 
rector, John Giles, Esq., 

* Ballinglanna^ Lead, 

*Coast West of Cashen River, Lead and 

Cbpper, — Griffith, MSS., 

LixnaWj Vicinity ofi Lead, 

•Vicinity of, Copper, 

ArdtuUy (^Cloontoo), Copper, — worked by 

Kenmare and West of Ireland Mining 

Company, 

Caher fFest {Shanagarry)^ Argentiferous 

Lead, and Copper, 

KUIowen, Lead, 

Pablic Garden of, Lead,— observed by 

Rev. Professor Haughton, F. T. C. D., . 

West of, Copper, 

Cahemane, Argentiferous Lead, — Report 

by.M. Raspe in 1761, Griffith, MSS., . 
Muckro88f Copper, Cobalt, and Sulphur 

Ore, — Cobalt discovered by M. Raspe in 

1794, 

Ito88 Island^ Copper, and Lead with Zinc, . 
*Behaghaney Copper, 

* Garrough, Copper, 

*Staigue, Copper, — Griffith, MSS., Mines 

of Ireland, 

Ballybeggan, Lead and Copper, . . . 
BaUymidlen, Lead and Copper, . . . 
Lissooleen^ Silver, Lead, and Copper, 
Oak Park, Lead,— Griffith, MSS., . . 



KILDARE. 



Ardclogh, Lead, 

Wheatfield Upper (^Church Mine)^ Lead 
with Zinc, — Griffith's Mining Report, 

1828, 

Freaghf Lead 

*Punchersgrange, Copper, — Griffith, MSS., 



No. of Ord- 
nance Sheet. 



20 &21 



80 



47 

47 
9 

9, &c. 

15&16 

52 



93 

93 
93 

93 
93, &c. 

66 



74 

66 

106 

106 

99 
29 
29 
80 
29 



15 



15 

3 

17 
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Post Towns. 



Gastlbgoiibr, . . . 



Inistiooe, 



ElLHAOOW, . . . 
KVOCKTOPHBR, . . 

Thomastown, . . 



LoeaKttes and ConntlM. 



EdsndbrrTi 

KXNWITTT, 

Dbumkesran, .... 

LcTBOAHBOTy 

Tiffigapark Mine^t . . 
MOHILL, 

AWBATON, 

DOQN, 

OOI4A, , 

Newcastle, 

Bathkealb, 

patj.a8krwrt, .... 



I 



KILKENNY. 

Aghamueky^ Clay-iroiiBtone, — Griffith's 

Goal BepiMts, 1814, 

Ooai digtriely CUnr-iroDstone, — Estate of 

Hon. Gharies H. Butler G. S. Wandes- 

forde, 

^Ballygallon (East bank of Nore), Argen- 

tiferons Loul, — cominaDicated by Bev. 

J. Graves, 

Dnnkitt, Lead,^commuiiicated by Sam- 

* son Garter, Esq., G. E., 

Knoeiadrina (Flood Half), Lead and 

Silver; 

'Viciiiity oij Gopper, 

*Greoan, Inm (Micaceous), — Estate of the 

Bight Hon. the Earl of Garrick, . . 



KING'S GOUNTT. 



Edendeny (BlundeU Mint)y Lead, . . 
*Slieve Bloom Mountains, Lead and Gopper, 



LEITBDf. 

Oreevelea Distrietf Glay-ironstone, 
* Gortnaskeaghj Gopper, — Griffith, MSS., 
*Pollboy, Gopper, 

Barrackpark, Argentiferous Lead, . . 

jyoigiparkf Argentiferous Lead, . . 
^OorHneey ton, 



No. of Ord- 
nance Sheet 






LIMEBIGK. 

Baifyeamauna (Bullg§Uen), Argentiferous 
Lead and Silver, -Griffith, MSS., . . 

Oarrigbeg (Gartletown), Lead, — commu- 
Bleated by ProAssor Apjohn, T. G. D., 
and B. Hodgson Smyth, of London, 
Esq., property of Gaptain Hore, . . 

OolahilUi Gopper, Argentiferous Lead, 
and Sulphur Ore, — worked by Oola 
Silver, Lead, and Gopper Mining Gom- 

p«iy, 

Makoottaffky VieimUy of, Lead, .... 

BaUjfdaol; Argentiferous Lead, commu- 
nicated by J. L. Worrall, of Limerick, 
Esq., G. K, 

GfopA^frwIa, Argentiferous Lead, . . . 



6 

6, &C. 

32 
43 

27 

31 

28 



12 
86, 37, &c. 



15, 16, &c. 
11 
11 

7 

7 

85 



11 



25 



25 

36 



8 

90 
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RMi Towns. 



LOHOFORD, 

ScBAfiBT, 

Clooheb, 

DflOOHEDA, .... 
DOKDALK, ..... 

JomSSBOBOUOH, . . . 
ToOHBSi 



LooaUties and Counties. 



Ballyoastle, .... 
Ballyhaukis, . . . 

LotJISBURGH) . . . . 

Newport, 



Corraun Mines, . . 



Wbstpobt, . . . . 



Ardcath, . . . 

Atbbot, . . . 

Slanb, .... 
Beaupark Mine9f 

Walterstowh, , 



LONGFORD. 

•Vicinity of, Argentiferous L«ad, — Griffith, 

MSS., 

*Cleenr€ih, Iron, ........ 

LOUTH. 

*Clogher, Copper, -^-Gossan on Shore, Grif- 
fith, M8S., . 

*01dbriclge, West of. Lead and Copper, . 

*Cramlin, Lead, ........ 

*Fairhil], Lead, --> communicated by the 
Hon. Captain Jocelyn, 

*Vicinity of, Antimony, 

* Salierstawfij Lead and Copper, — Griffith's 
Mining Report, 

MAYO. 

*Belderg More, Copper, — communicated by 

R. W. Townsend, Esq., 

*Geevraun, Copper, 

Ballynastockagh (Bdlaveel), Traces of 

Lead, — Estate of J. Birmingham, Esq., 

•Vicinity of. Copper and SulphurOre,-com- 

manicated by Sir Rd. O'Donnell, Bart., 

•Achill Island, South Western Shore of, 

Mnndic, — communicated by Sir Rd. 

O'Donnell, Bart., 

•Clare Island, Sulphur Ore, 

C*BoUnglana {Clew Bay\ Copper, Sulphur 
I Ore, and Argentiferous Lead, . . . 
^ *Srahmore (^Clew Bay), Copper, Sulphur 
Ore, and Argentiferous Lead, — Estate of 

Sir R. O'Donnell, Bart., 

*Taumyerower [Sheeffry), Argentiferous 
Lead, 



MEATH. 

*Cioghan, Lead, — very ancient, Griffith, 
MSS., 

South of, Iiead, 

Dollardstown, Copper and Lead, — Grif- 
fith's Mining Report, ...... 

Pamestoum, Copper, 

Brownstown, Copper, worked in the year 
1800 by Sir J. D01on, Chs. Dillon, and 
N. Preston, Esqrs. ; Griffith, MSS., . 

Cusackatown, Copper, 

Kentstown, Copper, 



No. of Ord- 
nance Sheet 



14 
8 



22 

23&24 
7 

7 
1 

16 



6 
5 

103 

86 



65 
85, &c. 

75 



65 

107 



33 
29&35 

26 
26 



82 
32 
82 
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Pott Towns. 



Balltbat, 



Bkllanodb, 



Bellatrain, . . 
Cahbickmackoss, 



Castlbblaynky, 



MONAOHAH, 



Clontibret Mines, 



LocalMes and Coiiiitl» 



NaofOrd- 
naaee Sheet 



MONAGHAN. 



*Corbrack, Lead, 

*Coniamacklagh, South, Lead, .... 

*Dtmaelng, Lead, 

*Denyhukf Lead, 

•Sra, Lead, 

Derryleedkgan Jackton, Lead with Zioc — 

Griffith, MSS., 

*Cordiiir, Manganese 

Knoeknaeran Eatty thick beda of Gyp- 

8am, — worked by Evelyn John Shirley, 

E«q., 

*CarrickagarvaHt Argentiferous Lead and 

Sulphate of Baiytet, 

*Oomaloughf Argentiferous Lead and Sul- 
phate of Baiytes, 

*I>romorey Lead, — communicated by Jo- 
seph Backhouse, Esq., 

'*AnnagIogh, Lead, — worked by James 
Skimuiing, Esq., 

*AnnayaIIa, Lead, 

*Ayalbane, Lead, — communicated by Wil- 
liam Conn, Esq,, 

*Avalreaghj Lead with Zinc, .... 

*Carrichaderry^ Lead, — formerly worked 
by Mr. Bearcroft,-— Griffith, MSS., 

*Carrickanure, Lead, 

*Ooolartragh (Bond)^ Argentiferous Lead 
with Zinc, and. Sulphate of Barytes, — 
worked by William Conn, Esq., . . 

*Comamucklagh North, Lead, — communi- 
cated by William Conn, Esq., . . . 

*Croaghan, Lead, 

*Crossmore, Lead, 

*Gla8sdrumman East, Lead, 

*Ejlcrow, Lead with Zinc, 

*LatDakdly, Lead, — communicated by Wil- 
liam Conn, Esq., 

^LemgarCf Lead, . 

^Ludrumgormiy, Lead, 

^Liaglcusan^ Lead and Antimony, . . • 

* Ta$$an^ Lead,— discovered and worked by 
Joseph Backhouse, Esq. ; see Letter in 
" Mining Journal," by Joseph Holds- 
worth, Esq., 

*Tonnagh, Lead, 

*Tullyhuck^ Lead and Antimony, — for- 
merly worked by Lord Middleton, — 
Griffith, MSS., 



19&24 
19 
19 
14 
24 

8 
27 



81 

25 

25 

25 

16 
19 

14 
14 

14 
14 



14 

14 
14 
14 
14 
14 

14 
14 
15 
14 



14 

14 



14 



GBIPFITH — FOSSIL AND HIKING LOCALITIES. 



151 



Post Towns. 



Localities and Countlea 



Mabtbobouoh, 

Kbadew, 

Ballysadabb, 

Slioo, 

King's Mountain 
Mines, 

bobrxboleioh, 

Gafpaghwhite, 

HoUyford Mines, . . . . 
DumusBRiir, 

Nkwpobt, 

Zaekamore MineSf . . 
POBTBOB, 

SlLYEBIONES, 



QUEEN'S COUNTY. 

Djaaxt, Iron (Hematite), — Property of 
Lord Carew, see Professor Apjohn^s 
analyBis, 

ROSCOMMON. 

Altagowlanj Lough Allen East side, hose 
of Slieve Aneirin, 8fc» {Arigna Distrietj 
partlg in Leitrim), See Griffith's Coal 
Reports, 

SLIGO. 

Abbegtoum, Lead and Silver, Griffith, MSS., 
*Lugawarrg, Lead, 

Olenearburg, Copper, Lead, and Sulphate 
of Barytes, — Estate of the late Erasmus 
Smith, 

Tormore, Copper and Lead, 

TIPPERARY. 



No. of Ord- 
nance Sheet 



*Cooleen, Lead, . . . 
^^Clonmurragha, Copper, 



. *Oleenough Upper , Copper, 

I *Laekenaereena, Copper, 

\^*£eafaddaf Copper, 

*Rathnaveoge Lower, Copper, worked per- 
haps in tiie seventeenth century, Griffith, 
MSS., 

(*Lackamore, Copper, 
*Tooreen Brien Upper, Copper, . . . . 

•CorbaUy,Lead (Imperial Slate Works, WH- 
liam Headeeh, Esq., Proprietor), . . 

•Derry Demesne, Copper, — Griffith, MSS., 
Mines of Ireland, 

*Oarrykennedy, Lead, 

*Laghtea, Lead, 

*Ballygowan South (Sihermines), Argenti- 
ferous Lead, — worked by the General 
Mining Company for Ireland,.. George 
M*Dowell,E8q., F.T.C.D., Sir J. Murray, 
&c.. Directors, 

*Cloonanagh, Sulphur Ore,— Griffith, MSS., 

*Cooleen, Lead, 

*0oolrt4ntha. Copper, 

Oarryard East, Lead and Copper, both 
Argentiferous, 



13&18 



2 



20 
20 



6&9 
9 



83&d4 
45 
46 
45 
45 



17 
38 
88 



19 

19 

18 

,19 



26 
26 
26 
82 

26 
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PottTowniw 



Loetfltles and ConntlM. 



TiPPBBART, 

GoalIslaud, 
cookstowv, 

GORTDf, 

POXSBOT, . . 

Ahnestowit, 
busmahon, 



Knockmahon Mines, 



TIPPERABY, continued, 

*Oanyard West, Lead and Coj^Mr, both 

ArgentiferoiiB, 

*Oorteenadihaf (Oitrtnadjfne)^ Lead and 

Ck>pper, both Argentiferoiu, .... 
*Oortsianeroe {Ballynoe)^ Lead and Copper, 

both Ajgentiferous, 

*Knoekanroey Lead with Zinc, Copper and 

Sulphur Ore, 

^ShaUee Coughlan and White (East and 

Wes^f Lead, Silver, and Copper, — Re- 

port, H. English, Esq., 

Aherlow Fo/^, Argentiferous Lead, Copper, 

and Manganese, 



TYRONE. 

AnnagheTf Clay-iroostone, — Griffith's Coal 
Reports, 

*Unagh (SUeve Gallion), Lion, .... 

'Crockanboy, Lead, 

^Munterlony Mountains, Antimony, — Es- 
tate of George Knox, Esq.; Griffith, 
MSS., 

*Teebane, West, Lead, 

^Crannogue, Copper, 



WATERFOBD. 



Ko-ofOnl- 
nanoeSbeet 



*Knockane, Copper, 
* JFoodstoumy Copper, 



Balltvamult, 



^*Balljfdofoane, Copper and Argentiferous 
Laid, — ^worked by Miniog Company of 
Ireland, 

*BdUynagigla^ Copper, 

^BaUynarrid, Copper, 

*Bdllynasissalay Copper, 

*Kilduane, Copper and Kative Ore, . . 
-^ ^KUmurrinj Copper, 

^Knoehmalum^ Copper, Aigentiferous Lead 
with Zinc, and Cobalt, ^-discovered by 
J.H. Holclsworth,EBq. ; see Joum. G.S.D. 

* Tankardstoum, Copper, 

*Tetnpleyprick {Trawnastrella andTrawna- 

moe), Copper, 

^*SeaJield, Copper, 

*Canigroe, Copper, — communicated by R. 
W. Townsend, Esq., ..*... 

*KnoekatreUane (Ballymaeariri/), Copper, 
Griffith, MSS 



26 
26 
26 
26 

26 

74 



47 

29 

19&27 



12&19 
19 
45 



25 
25 



24 
25 
24 
24&25 
25 
25 



25 
25 

24 
24 

18 
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Poet Towns. 



Cabrigk-on-Suib, . . . . 

dungabvan, 

stradbaix.y, 



Tramobb, 

YOUGHAL, 



Garbick, . . . 
EmnsooBTHTy 



RiVEBOHAFEL, 

Wexfobd, . . . 



Annamoe, 



Abxlow. 



Looalities and Counties. 



Okndalouffh Mim^ . 



WATEBFORD, continued, 

*EjIlergmle, Iron (Micaceous), .... 

*Monimnane, Lead, . 

*Drum»Hg ( ^ieve GWa»),IroQ, — discovered 

and worked by Sir Walter Kaleigh, . . 

*ISUelton(Lad!f*9 Cave)^ Copper, . . . 

*KUmtnniHy Copper, 

*BaIlykinseIla, Copper, 

*Coast opposite, Lead,— Griffith, MSS., . 

WEXFORD. 

* Barry stown, Argentiferous Lead with Zinc, 
and Iron, — ^worked 65 years ago by Mr. 
Ogle, 

* AvghatMappa, Argentiferous Lead, . . 

*Bree, Mundic, ...» 

*Caimy Argentiferous Lead, with Zinc, Cop- 
per, Iron, and Sulphur Ore, .... 

*K%Uoughrum^ Lead, 

*Mangan, Lead, 

*Courtown Harbour, Iron, 

*Kerloge, Copper, — the ore is Malachite, 
Griffith, MSS., 

WICKLOW. 

'^Broekaph (iMganvre^ Glendasan)^ Lead, 
•—Griffith's Mining Report, .... 

*Lugduff, Lead, Copper, and Iron — (this 
group contains Rnplagh, Hero, Hawk 
Rook, Van Diemen's Lodes, &c.), . . 

*Sw€n Cfhtrehes or Camaderry (^LuganurCy 
Glendasan), Argentiferous Lead, and 
Copper with Zinc, 

*Aughrim Lower, Copper, 

*Bailinafforey Copper, 

*BaUini€mpie, Lead, 

*A»%co<;^ Ci'y>{Mr, Copper andiron, . . 

*ClonwiUiaiD, Lead,— -See Report by War- 
rington W. Smith, Esq., M. A., of Geol. 
Survey, 

^CootbatoHj €r Cooibaiintaffgart, Particles of 
Goki, 

*Goldmin99 River , particles of Gold and Tin, 

*KiIlac)oran, particles of Gold, — communi- 
cated by Joseph Backhouse, Esq., . . 

*Knoeknamohiliy Copper and Iron, . . . 

*Moneyteig€ Middle and Souths Copper, 
Iron, and particles of Gold, .... 



No. in Ord- 
nance Sheet 



7 

7 

86 
82 

24 
17 
40 



45 
19 
25 

19 
19 
19 
12 

42 



17 



23 

17&23 
84 
39 
40 
89 



40 

39 
40 

89 
40 

89 
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PostTownSi 



BAT.T.TlfAT.KA, 

Baltdtolabs, 
blb88inoton, 

Bbat, 

Ehniskebby, . 

holltwood, 

KiLTBOAH, . . 

Rathdrum, . 



Ballymurtagh Mines, 



Glenmalur MineSy . . 



LocaUttes and Gonntf ei. 



WICKLQW, continued. 






^Athfordj Copper, 

*BaJlymaeaharaf Copper, 

'Boleylug (Moatamoy), Lead,— Griffith's 
Mining Beport, 

^Clogllleagh 1 lUaguummnAnmMac 

(Glenasplinkeen), l£r-^<3S{^rST?S 

*Knockatillane j ewt., — proreaor hm^ 

(Glenasplinkeen), J *•"'■ ^"^'"^ 

*Bra7 Head, Copper, 

*Ihuee Mountainj Lead and Copper, . . 

^Powerseourt^ Lead and Copper,-— ^^riffith's 
Mining Report, 

*Gfen ofy Lead,— See Beport by SirBichard 
Griffith, Bart, LL. D., 

*Aghayannagh Mountain,— Lead and Cop- 
per, 

*Ballinacarrig Lower, Copper, .... 

'Ballinaclash, Lead, 

* Ballinagappoge^ particles of Gold and Tin, 
^BaUycreen, particles of Gold, — See on Ge- 
ology of the East of Ireland, by Mr. 
Weaver, 

*BaUygah(m Lower and Upper (Ovoea), 
Copper and Sulphur Ore, — worked by 
Henry Hodgson, Esq., 

*Bcdlymoneenj Copper, Iron, and Sulphur 
Ore,— Griffith, MSS 

* Ballymurtagh {Ovoea), Copper with Zinc, 

Sulphur Ore, Iron and Auriferous Gos- 
san, — Apjohn, 

*Kilea8helj Copper and Sulphur Ore, — 
worked by Wicklow Copper Mine Co., . 

*Oa8tlehoward, Copper and Sulphur Ore, . 

*Oimnary Uppers Copper, Lead with Zinc, 
Sulphur Ore, Antimony, Arsenic, and 
Auriferous Silver, 

*Cronebane (jOvoect)^ Copper with Zinc, Sul- 
phur Ore, Auriferous Silver, and L^, . 

*Ballinafun8hoge, Lead with Zinc, — Grif- 
fith's Mining Beport, 

*BaiUnagoneen, Lead with Zinc, and Copper, 
— worked by Sir C. P. Boney, &c., . . 

*Ballyboy, Lead, 

^Baravordy Lead, 

*Camenabologue, Ijcad and Copper, . . . 

*Clonkeen, Lead with Zinc, and Iron, . . 

*Clonvalla, Lead, 

^Oorrasillaghf Lead with Zinc, .... 

*Cullentr€tgh Parky Lead, 



Ka In Ord- 
nance Hap. 



I 



25 
25 

27 

6 
5 



8 
12, &C. 

7, &c. 

9 

28 
85 
35 
84 

84 

35 
85 

85 

35 
85 

85 

85 

23 

22&28 
23 
23 
22 
23 
22 
23 
23 
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Post Towns. 



TWAHRLY, 



Localities and Cotuitiea. 



Repcross, . 

rousdwood, 
Shillelagh, 



WICKLOW, continued, 

*Killeaffh(^Ovoea), Copper and Salphnr Ore, 

*Kilmacoo and Upper ^ {Ovoea\ Copper, . 

*Knockanode {pvoea)^ Lead and Sulphur 
Ore, — worked by Captain Laffan, M. P., 
property of George C. Mahon, Esq. — 
See Weaver's Geology of the East of Ire- 
land, Trans. Geol. Soc. Lond., .... 

•Templelusk, Sulphur Ore, — communicated 
by Joseph Backhouse, Esq., .... 

^Tigroney East and West {Ovoca), Copper 
and Sulphur Ore, — worked by Messrs. 
Williams, 

•Vicinity of, Copper, 

*Templeli/on^ Iron, Copper, and Sulphur 
Ore, — property of Wentworth Erck, 
Ksq., 

* Lough Dan^ Lead with Zinc, and Copper, . 

* Lough Tay^ Lead, 

* Vicinity of. Lead, — Report by Sir Richard 

Griffith, Bart., LL. D., Insp.-General of 
her Majesty's Royal Mines in Ireland, 
Commissioner of the GeneralYaluation of 

Ireland, &c., &c., 

*Carrigroe^ Lead, 



Ko. hi Ord- 
nance Map. 



85 
85 



85 
85 



85 
80 



86 
17 
12 






48 

88 
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IX. — Ow THE Blowpipe Chabacteeb of Minebals. By AauiLLA 
Smith, M. D., Fellow of the King and Queen's College of Physi- 
cians in Ireland. 

[Read June 13, 1860, and edited by the President and Secretary.] 

Aomite, baoillary (Th.* 479). — Rimdemyr, Korway. Hardness nearly 
= 6*0 ; streak whitish. In the forceps fuses readily and quietly into 
a hrilliant black globule. Ko water. With borax fiises very slowly, 
and tinges glass with iron. 
Aotinolite ( Vide Bomblende). — Glen Elg, Scotland. In the forceps 
fuses rather slowly into a dark green globule. jN"o water. With 
borax emits a few bubbles, and fuses rather readily into a glass, 
coloured by iron while warm. 
Ao t in o lite, aabostlform. — Ha}~tor, Devonshire. Puses into a black 

globule, feebly magnetic. With borax slowly soluble. 
AotinoUte, giammj (Th. 196; Al.f 145) Asbestos Strahlstein of Wer- 
ner. Zillerthal, Tyrol. Hardness = 5-3. Streak white. In the 
forceps becomes whitish, and fuses quietly but slowly on the edge 
into a gre3rish bead, and a small fragment forms a globule with diffi- 
culty ; in the inner flame it effervesces and intumesces much. Ko 
water. With borax it fuses rather slowly into a glass, coloured by 
iron while warm. 
JBsohynite. — ^Miask, Siberia. Hardness = about 5*5 ; yields with diffi- 
culty to the knife; streak pale yellow; translucent in the fragments; 
does not scratch glass. In the forceps intumesces suddenly, and be- 
comes yeUow ; it then fuses into a dull iron-black globule, not mag- 
netic. Contains a little water. With borax dissolves into a clear 
glass, slightly coloured by iron while warm. No manganese with 
nitre. 

Note, — Could not detect titanium by fusing it with bisulphate of 
soda and adding tin. 

Albln, orystalliBed ( Vide ApophylUte). (Th. 352; Al. 130) Aussig, 

Bohemia. Yields easily to the knife. In the forceps fiises on the 
surface slowly, with slight effervescence scarcely perceptible, rate a 
rough, blebby enamel, but does not form a bead. Contains much 
water. With borax effervesces at first, and fuses rather slowly into 
a colourless glass, which does not become opaque by fiaming even 
when saturated ; with acetate of cobalt becomes blue. 
Allagite {Vide Rhodonite). — Schelenholz, in the Hartz. Hardness » 
5*5 ; streak white. In the forceps fuses readily on the edge, with 
some effervescence, into a grejrish blebby glass. Ko water. With 
borax emits some bubbles; dissolves slowly, and in the outer flame 
indicates manganese. 
[Allanlte.— -In forceps fuses readily into a black bead ; with borax dis- 

"" 

♦ Outlines of Mineralogy, Geology, and Mineral Analysis. By Thomas Thomson, 
M. D. 2 vols. 8vo. London, 1836. The references are to vol. i. 

t Manual of Mineralogy. By Robert Allan. 1 vol. 8vo. Edinburgh, 1834. 
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solves readily into a traasparent bead coloured with iron ; with salt 
of phosphorus fuses into a transparent bead coloured with iron ; on 
adding nitre, the bead becomes semi-opaque when cold, pearl-grey 
colour. — ^Ed.] 

AUoohroite ( Vide aarnet). (Th. 147 ; AL 201) ^Yirums Iron Works, 

near Drammen, Norway. Eesists the knife. In the forceps fuses 
readily into a brilliant black globule, not magnetic I^o water. 
With borax emits a few bubbles ; and fases rather slowly into a 
glass, coloured by iron. 

Alloitfiaw (Th. 243 ; AL 73).— Moldawa, Banat. Of pale bluish-green 
colour. Yields easily to the knife ; streak white. In the forceps 
becomes white ; colours the flame behind the assay green for a long 
time ; and, in a good blast, fuses on the edge into a white enamel. 
With cobalt it becomes blue. Contains much water. With borax 
effervesces a little at flrst ; and dissolves rather readily into a clear 
glass of a pale blue colour when cold. Does not gelatinize in nitric 
acid. Mr. Allan says, **in acid it gelatinizes." 

AlmnSaa, Bydrated ( Vide DiaqMire ; Gibtaite). (Th. 221 ; AI. 807).— 
Bichmond in Massachusetts, N. America. Yields easily to the knife. 
In the forceps is infusible ; becomes very white. Contains much 
water. Infusible with borax ; with cobalt a beautiful blue. Ex- 
tremely rare. 

Aiaphlbole, Foliated {Vide Hornbtendo). (Th. 198; AI. 145).— 
Arendal, Norway. Hardness = 4*5. Streak greenish. In the for- 
ceps fuses readily into a shining black globule, not magnetic, with 
scarcely any effervescence. No water. In borax emits a few bubbles; 
colours the glass with iron; and dissolves rather slowly. No man- 
ganese. 

Aaq^odeUte(Ft^0Aii0rUiite). — (Th. 269) Lojo, Finland. Hardness 

about = 4*5 ; streak white. In the forceps it whitens and effervesces 
a little; some parts of it fuse more -readily, and with more effer- 
vescence than others, into a white blebby bead, rendered transpa- 
rent in a stronger heat No water. With borax emits a few bub- 
bles at flrst, and fuses slowly into a colourless glass. No manganese. 
(Th. 337; AI. 115). — ^DownhiU, Londonderry. Hardness 
about =^5-5; scarcely yields to the knife. In the forceps when gently 
heated it becomes white and opaque, and fuses rather slowly into a 
colourless globule, slightly vesicidar. [Very fiisible ; glassy bead ; 
flame indicates much soda.— En.] Contains water. With borax 
dissolves rather slowly into a colourless glass. Does not gelatinize 
with nitric acid. It becomes so transparent when strongly heated 
with the borax, that it appears to dissolve quicker than it really does. 
(VidemNHOoiB; Rtttilo). (Ph.* 253).— Dauphin^. Hardness « 
5*3 ; streak white. In the forceps it is invisible. With borax it dis- 
solves slowiy ; when a very small proportion is dissolved, the glass is 
transparent and colourless when warm, on cooling it becomes reddish 
amethyst colour by transmitted Ught, and muddy reddish byre- 

* An Elementary Introduction to Mineralogy. By William PliiUips. Fmirth £di- 
tioDf by Robert Allan. 1 vol. 8yo. London, 1837. 
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fleeted light ; in the reducing flame it becomeB opaque, and the re- 
flected colour is darker when cold, and the transmitted colour has a 
hluer shade. It cannot he rendered colourless in the inner flame, like 
Brookite ; a little nitre discharges the colour. "With salt of phos- 
phorus it dissolves with great difficulty ; the glass is yellow while 
warm, pale amethyst colour when cold. 

Anataae. — ^Wheal VirtuousLady, Tavistock, Devonshire. Hardness=5-0 
-5*5 ; streak white. In the forceps infusihle. "With borax fuses 
rather readily, and appears as if coloured by iron in the oxidating 
flame ; in the reducing flame it becomes brown ; its transparency 
may be restored in the outer flame, and it becomes opaque by 
flaming. 

Andalusite, mtmAve {Vide OhiastoUte). (Th. 231 ; AL 164).— Lug- 
duff mountain, near Luganure, County "Wicklow. Resists the file ; 
hardness about 7*5. In the forceps it is infusible, but becomes 
white ; with nitrate of cobalt it becomes blue ; and with borax it is 
nearly infusible. 

Anorthite ( VideAmsHiodeilite). (Th. 296; Al. 138). — ^Yesuvius. Brittle; 
resists the knife. In the forceps fuses on the edge into a very trans- 
parent glass; a small thin fragment may be fused into a globule. 
No water. With borax it fuses slowly into a colourless glass. 

AnthophyUite (Vide Horablendo). (Th. 206; AI 107) ^Hardness 

about =5*5 ; streak white. Fuses with some difficulty on the edge. 
No water. "With borax fuses very slowly into a glass, coloured with 
iron. 

AnthophyUite, lamellar (Th. 206 ; AL 107).— TJjordlersoak, Baffin's 
Bay. Hardness =5-5. Streak white. In the forceps fuses on the 
edge, with some intumescence and effervescence, into a greenish 
glaze; a small fragment forms a bead. "No water. "With borax 
emits a few bubbles, and fiises slowly into a glass coloured slightly 
by iron. 

Antimony, niokeliferoua sulphuret of. — Gozenbach, Siegen. Hardness 
= 5*0. Powder dark iron-grey. On charcoal it emits some white fumes, 
with slight pungent odour, and fuses readily into a black bead, not 
magnetic ; it is brittle, and breaks with metallic lustre. This bead, 
fused with borax, colours it deep blue in the outer flame, and alloys 
with the platina wire, in the inner flame the blue colour is changed 
into a brownish amethyst shade. 

Antimony, red (Ph. 347 ; Th. 87). — Hungary. Yields very easily to 
the knife, streak dark red. Heated on charcoal it fuses speedily into 
a black vitreous mass ; emits fumes of sulphurous acid ; is entirely 
volatilized ; and deposits a white sublimate on the charcoal. Hy- 
drosulphuret of ammonia added to the sublimate converts it into an 
orange-yellow colour. 

Antimony, sulphuret of (Ph. 345, Th. 86) ^Felsobaffya, Hungary. 

Yields very easily to the knife. Streak dark grey. On charcoal 
fuses very readily into a black vitreous mass, emits fumes of sul- 
phurous acid, and then deposits a white sublimate on the charcoal, 
and is entirely volatilized. 
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Antinumy, sulphuret of, oom]>fot variegated. — Golderonach, near Bay- 
reuth, Franconia. Decrepitates violently when heated; hut when 
reduced to powder and moistened, it affords same pyrognostic cha- 
racter as the last. 
Antimony, white (Ph. 348 ; Th. 83). — Very rare. Yields very easily 
to the knife. Heated on charcoal, it decrepitates a little; fases 
speedily into a fluid glohule ; volatizes without odour, and deposits 
white suhlimate. On the charcoal a drop of hydrosulphuret of am- 
monia added to the white sublimate converts it to an orange-yellow 
colour after a few minutes. 
AiMitite {Vide Asparagus Stone, XJme, Phosphate of). (Th- 124; 
Al. 27). — Ehrenfriedersdorf, Saxony. In the forceps fiises with 
some difficulty on the edge. No water. With borax fuses very 
slowly into a colourless glass, which becomes opaque by flaming, 
when only a small quantity of the assay is dissolved. 
[Apatite. — ^Dalkey. In the forceps infusible, glows brilliantly. With 
borax, dissolves slowly; bead clear in reducing flame, becomes 
opaque in the ordinary flame, and coloured by manganese. — ^En.] 

Apophyllite ( Ft^^ Albin). (Th. 352; AL 129) Karartut, Disko Island, 

Greenland. Hardness about = 5*0. In the forceps, at a low heat, 
it becomes white, exfoliates, intumesces much, and fuses readily 
with effervescence into a blebby globule, colourless. Contains 
much water. With borax it effervesces at first, and fuses readily into 
a colourless glass, which, when saturated, I could not render opaque 
by flaming. Berzelius says it becomes opaque by flaming. With 
acetate of cobalt it melts into a blue glass ; reduced to powder, it 
gelatinizes with nitric acid. 
ArendaUte ( Ftc^ lipidote). (Th. 364; Al. 150).— Arendal, Norway. 
Besists the knife. In the forceps intumesces and effervesces, and 
faseB into a scoria, which, in a strong heat, is converted into a 
shining black globule, not magnetic. Contains no water. With 
borax fuses readily into a glass coloured by iron. 

Arragonlte Kanniok, Greenland. Effervesces briskly with muriatic 

acid. In forceps does not fall to powder; inftisible. No water. 
With borax dissolves speedily. 
Arragonlte, fibrous. — Cornwall. With nitrate of potash gives indica- 
tion of manganese. Contains 1*03 per cent, of manganese. 
Arragonlte, maoled (Th. 117 ; Al. 30). — Molina, Arragon, Spain. Ef- 
fervesces briskly with muriatic acid. In the forceps it becomes white, 
falls to powder immediately on being heated, and is invisible. Con- 
tains no water. With borax it fuses speedily with much efferves- 
cence into a colourless glass, which becomes opaque by flaming if a 
larger portion be added. 
Arsenio, native (Ph. 280 ; Th. 79). — Idria, Camiola. Its &esh fracture 
presents i. tin- white appearance, but it very soon tarnishes on ex- 
posure to tke air. Hardness about = 3*5. Streak metallic. Heated 
on charcoal, it emits copious greyish fumes of strong arsenical odour, 
and is entirely volatilized. 
Anenio, red svlphuret of (Vide Ketdgar), (Ph. 281; Th. 81).— Tran- 
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sylyania. Soft, brittle. Streak orange-yellow. On charcoal it bttrns 
with a bluish flame; emits cfopious sulphureous fiimes, and a slight . 
odour of arsenic. 

Jursenio, yellow sulpliiiret of ( Vide Orpiment). (Ph. 283; Th. 82). — 
Transylvania. Very soft. Powder bright yellow. On charcoal it 
bums with a bluish flame, emits fumes of sulphurous acid, and is 
entirely volatilized. 

Araenioal Iron (Ph. 213) Eaithleg, Waterford. Hardness -6. On 

charcoal it emits copious arsenical fames, and fuses readily into a 
magnetic bead. 

JLraembal IroB (Ph. 213). — Haytor Mine, Devonshire. Yields with 
some difficulty to the knife. Hardness = 5-5. Heated on charcoal, it 
emits copious arsenical fumes, and melts into a shining porous gray 
globule, attracted by the magnet. 

Amenioal Iron Johanngeorgenstadt, Saxony. Hardness about- 5*5 ; 

streak shining; powder greyish-black. On charcoal it very soon emits 
fumes of arsenic, and becomes magnetic ; it forms a bead with diffi- 
culty, even in the forceps. 

Arsenioal Iron, mauive. — Hardness = 5'5 ; streak greyish-black. On 
charcoal it emits arsenical fumes readily and copiously, and fuses 
into a dark grey irregular scoria, which is magnetic; and when 
transferred to the forceps, forms a bead with difficulty. Does the 
difficulty of forming a bead by ^ion depend on its containing less 
sulphur than other specimens ? 

[Aabestiia ( Fide Hornblende). — In the forceps fuses readily into a yel- 
low-coloured opaque bead, with a narrow neck. iN'o water. With borax 
• dissolves readily into a colourless transparent bead. With microcos- 
mic salt dissolves slowly, and leaves no siliceous skeleton. — J&d.'] 

Aflparaffufl Stone ( Vide Apatite). 

Augite, blaok ( Vide Psrroxene). (Th. 190; Al. 143).~Arendal, Nor- 
way. Hardness nearly = 5*0 ; s^ak greenish. In the forceps fuses 
rather readily into a black bead. ISo water. With borax very slowly 
soluble. 

Augite, black. — Ersby Pargas, Finland. Hardness near = 5*0; streak 
white. ' In the forceps in the inner flame fuses on the surface into 
a dark green glass, and forms a bead very slowly, l^o water. With 
borax emits a few bubbles, colours the glass with iron, and is very 
slowly soluble. 

Augite, white (Ft^^X^yroxene). (Th. 187) United States. Hardness 

=s 5 0. In the forceps effervesces and intumesces, and fuses readily 
into a colourless blebby globole. ISo water. With borax dissolves 
partly at first, and leaves a residue very slowly soluble, 

[The Augites dissolve in borax somewhat more easily than the Horn- 
blendes ; and in the forceps show slight traces of soda. — ^Ed.] 

(Th. 367; Al. 191).— Dauphin^. Resists the knife. In the for- 
ceps it fuses readily, with much intumescence and effervescence, 
into a dark green shining globule. No water. With borax it breaks 
up and dissolves readily into a transparent glass, coloured by iron ; 
with nitrate of potash it indicates the presenoe of manganese. 
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BarytMi, oiyMdUsed OMrboute of (Tk 101 ; AL 47).— Cumberland. 
Effervesces feebly with nitric acid, unless when scraped, and is en- 
tirely soluble in it. In the forceps decrepitates, and fuses readily ' 
into a very fluid globule, transparent while hot, white and opaque 
when cold, and tinges the flame behind the assay pale greenish-yellow. 
With borax fuses rapidly, with eflervescence, into a glass opaque 
when cold, if saturated with the assay. 

Barytemj oarbomate of (Th. 101; Al. 47).-— Yorkshire. Does not 
effervesce with acid, unless when scraped. Hardness » 3*0. In the 
forceps fuses readily, without deorepitationf and in other respects its 
cliaracters are the same as the preceding. 

Barytaa, snlphaie of. — ^Hardness about = 3*5. In the forceps fuses 
quietly into an opaque bead, white. No water. With borax fuses 
quietly, and rather readily, into a colourless glass. 

Baiytes, sulphate of. — Does not effervesce with acid; decrepitates 
violently. Tinges the flame behind the assay greenish-yellow, and 
fbses into a white enameL No water. With borax dissolves with 
continued effervescence. The effervescence with borax is probably 
due to the presence of some carbonate of barytes. 

Bavytos, sulpliato of. — Glenmalure, Co. Wicklow. Does not decrepi- 
tate ; fuses into a white enamel. 

Baiytes, sulpbate of. — Isle of Sheppey. Decrepitates; colours the 
flame greenish-yellow ; fuses into a white bead. With borax dis- 
solves readily. 

Baiytes, snlplii^ of (Th. 103 ; Al. 48). — ^From Transylvania. Decre- 
pitates very slightly. 

BarytooaMAe (of Brooke). (Th. 140 ; Al. 50).— Cumberland. Hard- 
ness =3 3*5. Effervesces feebly with nitric acid. Decrepitates in 
the flame of a candle, and fuses with difficulty into a rough mass of 
a pale bluish-green colour. With borax effervesces much. 

Baiytooaloite. — Alston Moor, Cumberland. Effervesces with acid. 
Tinges the flame pale yellowish-green, and in a strong heat it glazes 
a little on the surface, ai^d becomes pale bluish-green. With borax 
effervesces much, and dissolves speedily. See the latter part of Mr. 
Allan's observations on Baryiocalcite. 

BertliieriAe (Ph. 344 ; Th. 498).— Braunsdorf, near Freibexig, Saxony. 
Heuxlness about <= 8*0, or 3*5; streak dark grey. Heated on charcoal, 
it fuses (but not so speedily as grey antimony), emits sulphurous acid 
fumes, deposits a white sublimate on the charcoal, and is not en- 
tirely volatilized. A dull black globule remains, which is attracted 
by ^e magnet ; when broken, a fragment of this globule fused 
with borax indicates iron. 

Cobalt ore (Ph. 287; Th. 534).-^Bieber, Hesse. Hardness 
= 5*5 ; streak metallic, powder dark grey. Gently heated on char- 
coal, it emits small globules ; and when the heat is increased, 
gives off arsenical fiimes, and then foses into a dark bead rathiw 
sbwly, which is feebly magnetic. A portion of the roaated assay 
colours borax deep blue. 

of (Ph. 278).— Cornwall. Sectile, streak 
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tin- white. The instant it is heated, it emits white globules, sulphu- 
rous acid fames, and, after intense roasting, a bead of pure copper ; 
said to be found only at Wittichen. 

Bismuth, native (Ph. 276 ; Th. 588) — St. Just, ComVall. Sectile, 
streak shining. Heated on charcoal, it fuses instantly, and is en- 
tirely volatilized, depositing a yellowish sublimate on the charcoal ; 
the colour of the sublimate is much darker while it is warm. 

Bismuth, sulphuret of (Ph. 277 ; Th. 588).— Cornwall. Yields to the 
nail. Puses readily; emits sulphurous acid smell, and is only partly 
volatilized ; leaves a bead, which is magnetic. 

Bismuth, suliihuret of (Ph. 277; Th. 589). — Lanescot Mine, Cornwall. 
Yields to the nail, powder dark grey, brittle. Heated on charcoal, 
it fuses readily into a bead, bnlliant while warm, emits slight 
smell of sulphurous acid ; is entirely volatilized, and deposits a 
sublimate, yeUow while warm. 

Blende (Ph. 371). — Luganure Mine, county of Wicklow. Hardness 
, = 4*5. In the forceps decrepitates at first, and fuses on the edge. 
"No water. With borax it is slowly soluble. 

Bluesiiar ( Vide Iiaxulite). (Th. 3 1 1). — Krieglach, Upper Styria. Yields 
with difficulty to the knife ; streak white. In the forceps becomes 
white, and fuses on the edge, in a good heat, into a white enamel. 
Contains a trace of water. With borax effervesces a little at first, 
and fuses into a clear glass, slightly coloured by iron ; with acetate 
of cobalt becomes deep blue. 

Bole. — ^Benevenagh, Deny. Sectile, streak unaltered; marks paper 
. faintly ; does not adhere to the tongue ; does not fall to pieces in wa- 
ter. In the forceps fuses rather readily, with slight effervescence 
into a dark greenish bead. Contains a good deal of water. With borax 
fuses rather slowly, and colours the glass with iron while warm. 

Bole. — Giant's Causeway. Scratched by the nail, streak shining; 
marks paper strongly ; adheres slightly to the tongue, and falls to 
pieces in water. In the forceps decrepitates, and in a good heat 
fuses on the edge into a black glass, not magnetic. Contains a good 
deal of water. With borax ^ssolves slowly; no manganese. Is 
Dr. Thompson's plinthite a variety of bole ? 

Bonsdorfflte ( Vide Fahlunite). (Th. 278 and 323). — ^Bodenmais, Ba- 
varia. Translucent ; yields to the knife. Hardness about = 3*5 ; 
streak white. In the forceps fuses on the edge into a greyish glass. 
Contains some water. With borax fuses rather slowly into a traus- 
parent glass. 

Boraeite(Th. 161 ; Al. 194). — LUneburg, Hanover. Eesists the knife. 
In the forceps intumesces, effervesces, and colours ihejlame green 
behind the assay, then fuses into an opaque yellowish-white bead. 
Ko water. With borax fuses into a transparent bead, slightly co- 
loured by iron. 

BoroflDlioate of ZJme ( FiV^^ DathoUte) (Th. 144; Al. 1 1 1 ).-~Kodobr6e, 
near Arendal, Norway. Rather hard; yields to the knife. In the 
forceps becomes white and opaque, and fuses readily, with slight 
intumescence and effervescence, into a transparent colourless glo- 
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bule, rather fluid, and tinges the flame behind the assay green. 2%ti 
globule becomes opaque by flaming. No water. With borax effer- 
vesces at flrsty and dissolves speedily into a colourless glass. 

BoftryoUte < Vide DathoUte). (Th. 1 44 ; AL 1 11 ).— Arendal, Norway. 
Yields rather easily to the knife. In the forceps becomes white ; 
intumesces slightly ; tinges the flame green behmd the assay, and 
fuses very readily into a globule perfectly transparent and colourless. 
No water. With borax dissolves readily into a clear glass. 

BonrMiiite (Ph. 352 ; Th. 624).— Eapnik, Transylvania. Yields easily 
to the knife ; streak dark grey. On charcoal, if gently heated, it 
fuses very readily into a dark-coloured globule, brilliant while warm; 
deposits on the charcoal a white sublimate in small quantity; it 
then disengages white fames, which have a weak smell of sulphu- 
rous acid. In a stronger heat, it deposits a yellowish coating on 
the charcoal ; and if the dark-coloured bead be roasted for a conside- 
rable time, a small globule of pure copper will remain, which is not 
equal in size to one-fourth of the assay, so that it is volatile in 
La^ge proportion. This specimen appears to me to contain very little 
antimony, certainly much less than analysts have generally found. 

Bremmarite (Th. 180 ; AL 38).— ZiUerthal, Tyrol About as hard as 
fluor-spar. Does not effervesce with muriatic acid, even when 
scraped. In the forceps becomes black and magnetic, and is infosible. 
No water. With borax effervesces, briskly at flrst, and fuses speedily 
into a glass coloured by iron. 

BrewBterite (Th. 347 ; Al. 128). — Strontian, Scotland. In the forceps 
whitens, exfoliates, curls up, and fuses rather slowly into a colourless 
blebby glass. Contains water. Fuses very speedily with borax. 

[Broiudte ( Vide TyroMenie). — ^In the forceps fusible with great difficulty 
on the edges. Dissolves in borax, like Coccolite, into a bead co- 
loured by iron. — Ed.]- 

Brookite(riV^AiiataM; Rutlle). (Ph. 256).— Eesists the knife. Hard- 
ness = 7*0. In the forceps invisible. Wiih borax it fuses very slowly ; 
the glass is transparent while hot; when cold, it is brick-red by re- 
flected light, and a reddish amethyst colour by transmitted light, 
according to the degree of oxidation ; a minute proportion produces 
these effects ; in the reducing flame it becomes transparent, and re- 
mains so when cold, and may be rendered opaque again by careM 
management of the flame ; nitre destroys the amethyst colour. With 
salt of phosphorus it becomes opaque, but requires a very intense 
and prolonged heat to dissolve it; the glass is opaque while hot ; then 
becomes transparent olive-green, then blackish ; and when perfectly 
cold, an amethyst colour by transmitted light. 

Biieliolnte (Vide Kyaaite). (Th. 234; AL 204).— Chester, on the De- 
laware, near Philadelphia. About as hard as quartz. In the forceps 
' in^sible in the smallest fragments. Contains no water. In^sible 
with borax; with nitrate of cobalt it becomes pale blue. 

Bnntkuiireren (Vide Pnrple Copper), (Ph. 310; Th. 662).-^Alten 
Mines, Einmark. Its characters are very similar to purple copper. 
It bubbles a little while flaming. 

JOXJBN. OEOL, SOC. DUB. — ^VOL. IX. Z 
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Bustamlte ( Vide Rhodonite). (Th. 518).— Mexico. Hardness = 60 
streak white. In the forceps at a low heat it blackens, and fuses 
slowly into a brilliant black enamel, forming a bead with difiB.culty. 
A trace of moisture. With borax dissolves readily, with some effer- 
vescence, into a glass of a reddish-purple colour. 

The greenish radiated part is of hardness «= 6 0. In the forceps 
fuses readily into a transparent globule of a pale brown colour, and 
effervesces a little while fiising. A trace of moisture. With borax 
dissolves rather readily, with effervescence, into a glass of a deep 
amethyst colour. 

<3alaito (Fte26 Turquoise). (Th. 230; Al. 157).— AbdoolEazakee Mine, 
Persia. Scarcely yields to the knife ; streak white. In the forceps 
becomes brown, and tinges the flame green behind the assay, but it 
is infusible. Gives out much water. With borax fuses rather rea- 
dily into a glass coloured by iron. 

Calaito. — Oelsnitz, Saxony. Hardness near = 5*0 ; streak white. In 
the forceps tioges the flame pale green ; becomes white, and in- 
fusible. Contains a good deal of water. With borax dissolves not 
very readily. ' 

Calamine, Botryoidal electric. — Nertschinsky, Siberia. HardnesB=4'5,* 
streak white ; effervesces with nitric acid, particularly if scraped. 
On charcoal it is infusible ; in a low heat it cracks and becomes 
yellow ; in a stronger heat, it becomes nearly black, and the char- 
coal is covered with a powder which is yellow while warm. "No 
water. With borax it emits bubbles, and dissolves readily into a 
glass, yellow while warm, colourless when cold. 

-Cerite (Ph. 262; Th. 415).— Bastjias, in Sweden. 

^ Cerite. Hardness = 5*0 ; streak white. In the forceps scintillates 
a little, becomes pale buff-yellow, and is infusible. A trace of mois- 
ture. With borax it effervesces at first, and dissolves rather slowly 
into a glass, of a deep umber colour while warm, then passes into a 
pale green, and is nearly colourless when cold ; the glass becomes 
milky by flaming, if a large proportion of the assay be used. 

Cerine. Colour black, hardness = 5*0 ; streak greyish. In the 
forceps fuses rather readily, with slight ebuUition, into a black 
shining glass, not attracted by the magnet. A trace of moisture. 
With borax it effervesces, and dissolves rather readily into a glass, 
reddish while hot ; greenish, as if coloured by iron, when cold. It 
becomes opalescent by flaming when nearly saturated. 

^Ciiabaaite (Th. 333; AL 118).— Yields rather easily to the knife; 
streak white. In the forceps becomes white; intumesces much, 
and fuses with slight effervescence into a wliite blebby globule. 
Contains much water. With borax it dissolves speedily, with slight 
effervescence, into a colourless glass. Does not gelatinize in nitric 
acid, even when heated. 

Chabaaite. — Korth of Ireland. Yields easily to the knife. In the forceps 
becomes white ; intumesces much ; and fuses into a white blebby 
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bead. Contains much water. With borax eflfervcBces a little, and 
dissolves readily. 
Cha]iUte(FtV2aThoiiifl<mlte). (Tli.324) — Benevenagh, Derry. Ernsts 
the kmfe. Hardness about = 55; translucent on the edge. In the 
forceps fuses quietly, and rather readily, into a transparent, colour- 
less bead, slightly blebby. Contains much water. With borax it 
fuses rather readily into a glass, slightly coloured by iron while 
warm, and leaves a small skeleton, which dissolves slowly. 

Chalcolite (Ph. 270).— Wheal Bassett, near Gwennap, Cornwall. Hard^ 
nesse 2*5-3'0; streak pale green. In the forceps becomes pale 
green, and fuses readily, with some ebullition and intumescence, 
into a black semi- vitreous globule ; colours the flame pale green. 
Contains much water. With borax it dissolves readily into a glass, 
green by transmitted light, reddish by reflected light. 

Cbiastolite (Ft«fe Andalufllte). (Al. 160) — Hof Bayreuth, Germany. 
Sectile. In the forceps, at a low heat, it becomes dark grey, and in 
a stronger heat it becomes white, and fuses on the edge into a white 
blebby glass ; with acetate of cobalt, fuses into a blue frit. Contains 
a good deal of water. With borax it dissolves slowly into a colour- 
less glass. • 

Childrenite (Al. 89). — Tavistock, Devonshire. Hardness about ~ 4 ; 
powder white. In the forceps the crystals separate, become black, 
and fuse into a black globule, attracted strongly by the magnet 
Contains water. With borax dissolves rather readily; 

cnilorite. — Glandore, Co. Cork. Sectile ; streak greenish. In the for- 
ceps partly falls to pieces, and fuses into a duU black globule, feebly 
magnetic. Trace of moisture. With borax effervesces at first, and 
fuses speedily into a gjass, deeply coloured by iron. 

Chlorite, orystallised. — Marazion, Cornwall. Sectile. In the forceps 
the laminae diverge a little ; it fuses quietly into a dull black mag- 
netic bead. Some water. With borax it effervesces at first, and 
fuses speedily into a glass, coloured deeply by iron. 

ChloropaL — Unghwar, Hungary. Yields to the nail. In the forceps it 
blackens, becomes magnetic, and is infusible. Contains a little water. 
With borax dissolves readily. "No manganese. 

Ghondrodite (Th. 183 ; AL 193).-— Sussex County, New Jersey, North 
America. Hardness about = 4*5; streak white. Infusible. No 
water. With borax dissolves rather slowly into a glass coloured by 
iron while warm. 

Ohroma*eoflron(Ph.275; Th. 482).— Shetland. Hardness = 5: streak 
pale brown. Inftisible; does not become magnetic. With borax 
dissolves very slowly, and colours the glsiss green ; the intensity of 
the colour increases as the glass cools. 

Chromiferous Iron Ore (Ph. 275). — Croagh Hay, Croaghpatriek moun- 
tain. Mayo. Streak pale brown'. In the forceps infusible. A trace 
of moisture. With borax it dissolves slowly ; the glass is coloured 
bottle-green while warm, and when cold it becomes rich grass-green. 
It is attracted freely by the magnet. 
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Chrysooolla (Ph. 322 ; Th. 619).— Ogancos, Chili. Translucent on the 
edge. Yields easiU' to the knife ; streak nearly white. Does not 
effervesce with cold mtiriatic acid ; partly soluble in warm muriatic 
acid^ leaving a white residuum. In the forceps it blackens, and the 
flame behind the assay is coloured green ; in a stronger heat it be- 
comes a reddish-brown, and cracks on the surface, but does not fase. 
Contains a good deal of water. With borax it fuses readily, with 
effervesceuce, into a glass, green while warm, blue when cold. 

Ciniiabar (Th. 634). — Idiia, in Camiola. Hardness ~ 2-0 ; streak red. 
On charcoal it bums witii a blue flame, emits the smell of sulphur, 
and is entirely volatilized. 

Cimiabar, bepatlo.-^Idria, in Camiola. Hardness = 2*0 ; streak brown. 
On charcoal it emits slight smell of sulphur, and is volatilized, with 
the exception of a carbonaceous residue. 

Cinnamon stone {vide Churnot). (Th. 265 ; Al. 201). — Colombo, Cey- 
lon. Hardness about equal to quartz. In the forceps fuses rather 
easily into a translucent green bead, not magnetic. With borax it 
effervesces a little atflrst, and fiises rather slowly into a clear glass, 
faintly coloured by iron while warm. 

Cobalt Bloom (Ph. 289 ; Th. 536). — Schneeberg, Saxony. Hardness = 
2*5 ; streak nearly white. On charcoal, when first heated, it becomes 
blue, then fiises readily, with some arsenical odour, into a black 
bead, which in a stronger heat spreads on the charcoal, and forms a 
scoria, which is infusible. Contains much wat^r. A minute por- 
tion ^of the scoria, ftised with borax, colours it deep blue. In the 
open tube gives off water, but no sublimate. 

Cobalt aianoe (Ph, 284; Th. 537). — Modum, Norway. Hardness 
= 5-5; streak grey. Heated on charcoal, it decrepitates feebly; at 
first it disengages a weak smell of sulphurous acid, then fames of 
arsenic, and requires an intense heat totfiise it into a dark globule, 
which is feebly attracted by the magnet ; a very minute fragment of 
the fnsed assay, dissolved in borax on platina wire, communicates to 
it a deep purple colour. 

Cobalt, CKxMo-dung (Ph. 306) Allement, Dauphin^, France. Soft. On 

charcoal it becomes black; gives off slight arsenical fumes, and fuses 
slowly into a dark-coloured bead, very feebly magnetic; a frag- 
ment of the bead colours borax deep blue. Contains much water. 
Thompson, at page 535, mentions yellow and brown cobalt ochres. 
This is the " Gansekothig-erz," of the Germans. 

Cobalt, nuuMivo grey (Ph. 286 ; Th. 533). — Bieber, Hesse. Hardness 
5*5 ; streak shining ; powder nearly black. On charcoal emits co- 
pious arsenical fames, and leaves a small black globule, magnetic. 
A minute fragment colours borax deep blue. 

Cobalt, maaalTo tin wbite (Ph. 286; Th. 533).— Schladming, Styria. 
Hardness = 5-5 ; streak shining ; powder grey. Emits copious ar- 
senical fames on charcoal, and fuses readily into a black globule, 
feebly magnetic. A minute fragment of the roasted globule colours 
borax deep blue. 
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Cobalt, SWolrenrideii, Biilphnret of. — ^Hardness « 5*0; powder black. On 
charcoal it decrepitates violently. Does not contain any water. 
Reduced to fine powder, and moistened, it may be Aised rather rea- 
dily, on charcoal, into a black globule, veiy feebly magnetic* Before 
fcuong it emits fames of sulphurous acid and weak arsenical fttmes. 
A minute fragment of the bead colours borax deep blue. 

Cobalt, tin-^hite (P. 286 ; Th. 533).— Bieber, Hesse. Hardness = 50 ; 
streak shining; powder grey. On charcoal speedily emits fames of 
arsenic, and fuses readily into an iron*grey globule, not tnagnetio. 
A minute portion of the ftised globule colours borax a deep blue. 

Cobalt, tin white (Ph. 286 ; Th. 533).— Wittichen, Baden. Emits co- 
pious arsenical fames, and fiises into a globule which is magnetic ; 
in other respects same as last. 

CooooUte {Vide Pyromene). (Th. 190 ; Al. 143).— Arendal, Norway. 
Yields with some difficulty to the knife. In the forceps fuses on the 
edge, with efferrescence, into a greenish translucent glass. No water. 
With borax it is very slowly soluble. A minute fragment forms a 
bead. 

Colophonite (Vide Churnet). (Th. 147; Al. 200).— Arendal, in Nor- 
way. Eesists the knife. In the forceps fases readily, with much 
intumescence and effervescence, into a shining dark-brown globule, 
not magnetic. No water. With borax breis up, and ftises rea- 
dily, with slight effervescence, into a glass, deeply coloured by iron. 
Contains some manganese. 

Golumbite ( Vide Tantalito). (Ph. 272 ; Th. 484).— Resists the knife. 
Decrepitates in the flame of candle in a strong heat ; glazes on the 
edge. Some moisture. With borax emits a few bubbles ; breaks 
up into minute greenish fragments, and dissolves slowly into a glass, 
coloured by iron, which, if saturated, becomes greyish <opaque by 
flaming. No manganese or tungsten. 

Copper, acioular muriate of (Ph. 325). — Bemolinos, Chili. Streak 
greenish- white. On charcoal it decrepitates; powdered and mois- 
tened, it colours the flame green and blue, and is reduced readily to 
metallic grains. Contains much water. 

Copper, antimonlal grey. — Crinnis Mine, Cornwall. Yields easily 
to ihe knife; brittle. On charcoal it decrepitates violently, but 
when reduced to a fine powder, and moistened, it fuses readily, 
with some ebullition and scintillation, into a dark scoriaceous bead, 
attracted feebly by the magnet. While fusing it emits siQphurous 
acid fumes, and deposits a white powder, which becomes orange 
when moistened with hydro-sulphuret of ammonia. It is scarcely 
reducible per se on charcoal, but with carbonate of soda it soon yields 
a malleable globule. 

Copper, blaok oxide of (Th. 318 ; Ph. 598). — ^Knockmahon Mines, Wa- 
terford. Yields to the nail; soils. On charcoal emits some sulphu- 
rous fiimes, and fuses readily, with some ebullition, into a dark grey 
globule, not magnetic, and when well roasted it yields a bead of cop- 
per. It contains some water. 
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Copper, blue oarbonate of (Ph. 319; Th. 618). — Chessy, near Lyons, 
France. Yields easily to the knife ; hardness about = 4 ; streak pale 
blue. It effervesces with muriatic acid, particularly when scraped. 
On charcoal it blackens, then fuses rather readily, with some ebulli- 
tion, into a dark-grey bead, which consists of red oxide of copper, as . 
is evident by powdering it ; and, when well roasted, a globule of 
pure copper is obtained. It contains some water. It is not so 
readily reduced as the red oxide. 

Copper, fibrous green oarbonate of (Ph. 820 ; Th. 602). — Knockma- 
hon Mines, Waterford. Yields easily to the knife; streak pale 
green. Effervesces with muriatic acid. On charcoal it blackens, and 
fuses quietly into a bead, which affords metallic copper much sooner 
than the blue carbonate. It contains a good deal of water. 

Copper aiaaoe (Ph. 308 ; Th. 599).— Botallack mine, Cornwall. Sec- 
tile. On charcoal fuses readily, with some ebullition and scintillation, 
into a dark grey bead, not attracted by the magnet. While fosing 
it emits slight smell of sulphurous acid ; and when well roasted, a 
globule of metallic copper will be foimd on breaking the assay. 

Copper, masaive Vitreous Sulphnret of ( Fi(^ Copper CHanoe), (Ph. 388; 
Th. 599). — Knockmahon Mines, Co. Waterford. Sectile ; powder 
black. On charcoal fuses readily, with some ebullition and scintil- 
lation, into a dark grey globule, feebly attracted by the magnet 
Gives off slight sulphurous smell ; and when roasted, a globule of 
copper will be found on breaking the assay. 

Copper, oblique prlsmatio araeaiate of (Ph. 331). — Cornwall. Streak 
bluish-green. On charcoal it melts very speedily into a fluid mass ; 
emits smell of arsenic, and gives ahead of copper when weU roasted. 
It contains water^ 

Copper, ootohedral araeaiate of (PL 329). — Ting Tang, Cornwall. 

Yields easily to the knife ; streak nearly white. On charcoal, at a 

low heat, it becomes green, then black, and foses into a black scoria; 

disengages a slight smell of arsenic; and when well roasted, it yields 

, grains of copper. Contains much water. 

Copper ore, grey. — Gross Kegel, Tyrol. Brittle; yields easily to the 
knife ; colour of cut surface bright lead grey. On charcoal it decre- 
pitates violently, but when reduced to a fine powder and moistened, 
it fuses readily, with some ebullition and scintillation, into a dark 
scoriaceous bead, attracted feebly by the magnet. While fusing, it 
emits sulphurous acid fumes, and deposits a white powder, which 
becomes orange when moistened with hydro-sulphuret of ammonia. 
It is scarcely reducible per se, or charcoal, but with carbonate of soda 
it soon yields a malleable globule. In the open tube it decrepitates, 
emits acid fumes, and deposits a white powder, which becomes orange 
with hydro-sulphuret of ammonia. 

Copper, phosphate of (Ph. 327). — liebethen, Hungary. Yields easily 
to the knife ; streak^greenish. On charcoal it fuses readily, with 
ebullition, into a dark shining bead, which, when well roasted, emits 
a flash of light ; when congealing, it then yields a bead of copper. 
Contains a little water. 
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Oopper, pliiali4lke Arfleniate of (Ph. 332). — Cornwall On charcoal 
it speedily fiises, with ebullition, into a fluid mass ; emits copious 
fiimes of arsenic, and is very soon reduced into a metallic bead. 
Contains a trace of water. 

Conier, purple {vide Bimtknpferen). (Ph. 310; Th. 622). — ^Moldawa, 
fianat. Brittle, sectile; colour of cut surface, pale copper-red. 
On charcoal it ^ses readily, without ebullition, into a dark grey 
globule, attracted by the magnet. While fusing, it emits a sulphu- 
rous smell ; and when well roasted, a globule of copper. 

[Copper pyrites. — Eoasted on Charcot, forms a globule readily, which, 
when dissolved in borax, adding nitre, proves the presence of abun- 
dant iron, by the green colour of the bead when warm; and of cop- 
per, by its intense blue when cold. — En.] 

Copper, red oxide of (Ph. 316 ; Th. 598). — ^Comwall. Hardness about 
= 4 ; streak red. On charcoal it fuses readily, and is speedily re- 
duced. In the forceps it colours the flame green, and is reduced. 

Copper, rfaomboidal areeaiate of (Ph. 330). — Cornwall. On charcoal 
it decrepitates, and is reduced to very minute scales ; but if very 
slowly heated, it ^ises into a dark scoria. Emits some arsenical 
odour ; and when well roasted, it yields grains of copper, l^o water. 

Copper, right priamatio araeaiate of (Ph. 332). — Cornwall. Streak 
nearly white. On charcoal emits smell of arsenic ; fuses readily 
into a fluid mass, and is very soon reduced into a metallic globule. 
No water. 

Cork, mountain {Vide Hornblende). (Th. 208 ; Al. 147).— In a low 
heat it becomes orange-red, and fuses readily, with very slight effer- 
vescence, into a shining black bead. Contains some water. With 
borax fuses readily into a clear glass, coloured by iron. No manga- 
nese. 

Corundum ( Vide Bmery) (TL 211 ; Al. 167).— East Indies. Scratches 
steel readily. In the forceps it is quite infusible. Almost infusible 
with borax. Heated \vith solution of nitrate of cobalt, it becomes 
blue. 

Corundum, cryatalliaed. — ^Mozzo, in Piedmont. Scratches topaz. In 
the forceps it becomes white, and is infusible. With nitrate of 
cobalt it becomes blue. Contains a treu^e of water, and is almost 
infusible with borax. 

Crucilite (Th. 435).— Clonmel, Co. Tipperary. It is soft. In the for- 
ceps fuses on the edge into a grey glaze, and becomes highly 
magnetic. It contains a good deal of water. The crucilite is de- 
composed arsenical iron« 

Cryolite (Th. 251 ; Al. 22).— Ivakoset, Arkuts Fiord, South Greenland. 
Yields easily to the knife ; nearly as hard as calc spar. Does not 
fuse in the flame of a candle ; on charcoal fuses readily into a very 
fluid colourless globule, which becomes white and opaque when 
cold ; and if kept for a short time in the reducing flame, it is con- 
verted into a White infusible scoria. With nitrate of cobalt the 
scoria becomes blue. Contains no water. With borax it fuses 
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speedily into a colourless bead, which becomes opaque on cooling, 
if it be saturated; and at a certain point of saturation, if cooled 
slowly, small rectang^ar crystals may be observed. A little of the 
powder with sulphuric acid, heated on a piece of platina foil, cor- 
rodes a piece of glass placed over it. 
OyTpaAma {Vide XdoonuM) (Th. 262; AL 198).— Soulaud, Tellemarkin, 
Norway. Very britue ; yields to the knife ; streak white. In the 
forceps it fuses readily, with intumescence and effervescence, into a 
muddy-green bead, red at its base, and colours the flame behind the 
assay a rich yellowish-green. No water. With borax it breaks up, 
and fuses speedily into a clear glass, coloured by iron while warm. 
A fragment fused with borax, and touched with nitrate of potash, 
indicates the presence of manganese. Berzelius and Thompson have 
omitted to notice the very characteristic colour given to the flame 
behind the assay. Although Berzelius has not mentioned it,' he pro- 
bably observed it, and was on that account induced to name it ** Cu- 
periferous Idocrase." Dr. Thompson could not detect copper, and I 
also failed to detect it by reagents with the blowpipe. 

Datholite ( Vide Botryolite ; Boroailioate of Ume). 

Dia]lage(Th. 173.) — The Lizard, Cornwall. Hardness about = 3; streak 
white. In the forceps fuses on the edge slowly. Contains water 
With borax fiises slowly [with effervescence — En.] into a glass co- 
loured by iron. 

DUspore {Vide Alumina, hydrated). — In the forceps decrepitates 
slightly ; blackens at first, and in a strong heat becomed white like 
enamel, but is infusible. With acetate of cobalt becomes blue. Gives 
off some water in the matrass. With borax effervesces a little at 
first, becomes white, tinges it faintly with iron while warm, and 
fuses very slowly. Entirely, but very slowly, soluble with bisul- 
phate of soda. 

Dichroite (Vide ZoUte). (Th. 277; Al. 177).— Eric Matts, Sweden. 
Resists the knife. In the forceps ftises on the edge into a greyish 
blebby glass. No water. With borax emits some bubbles, and ^ses 
rather E^owly into a colourless glass. 

Dipyre (Th. 271 ; Al. 139). — Maul^on, Pyrenees. Hardness about 
= 4-0. In the forceps it fuses with effervescence, and some intumes- 
cence, into a blebby greyish globule. Contfuns a little water. 
With borax fuses, with continued effervescence, into a glass slightly 
coloured by iron. 

Dolomite. — From Mountrath, Queen's County. Scarcely as hard as calc 
spar. Effervesces briskly with nitric acid. In the forceps fuses on 
the edge into a greyish blebby translucent glass. No water. With 
borax effervesces briskly, and dissolves speedily. Contains a little 
iron. Heated with nitric acid, it leaves a large insoluble residue. 

Bdelite ( Vide Prefanite) (TL 317) Tyrol. This mineral consists of 

two distinct substances — the dark red, or central portion, and the 
pale red fibrous portion. 
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The dark red ceatral portion yields to the knife with difficulty ; 
streak white. Hardnesa about = 5' 5. Does not effervesce with mu- 
riatic acid. In the forceps it becomes wMte, and "fuses, or rather 
only glazes, on the edges. With nitrate of cobalt it becomes blue. 
Gont^s mucli water. With borax it dissolves very slowly into a 
colourless glass. 

The pale red fibrous portion yields very easily to the knife ; streak 
whiter Effervesces briskly with muriatic acid. Contains some water. 
In the forceps glazes on the edge, and becomes alkaUne. With 
borax it effervesces much, and fuses very quickly into a transparent 
glass^ feebly coloured by iron. It dissolves in large quantity, and 
cannot be made opaque by flaming. 

. — ^North America. Yields to the knife. Hardness about = 5' 5. 
In the forceps intumesces and effervesces much, and fuses rather 
readily into a very pale bluish globule, slightly blebby and trans- 
parent. 1^0 water. With borax fuses rather dowly into a transpa- 
rent glass slightly tinged with iron. 

( FtVi€ Zdoorase) (Th. 259). — ^Eger, near Haslau, Bohemia. Its 
characters correspond with Norway Idocrase, except that it does not 
contain manganese. , 

{Vide VethO^a^). (Th. 363; Al. 142).— -Stavem, '^orwaj. 
Mardfifiss about = 6*6 ; streak white. In the forceps soon ftises on 
the edge into a blebby colourless glass, but forms a bead slowly. No 
water. With borax it dissolves very slowly ; reduced to powder, 
and moistened with nitric acid, it gelatinizes speedily. 

Smery ( rt(f« Gonindiun). (Th. 211; AL 167). — East Indies. Its cha- 
racters are the same as Corundum. 

Shiiery — Ochsenkopf, near Schneeberg in Saxony. Scratches quartz 
readily. Magnetic. In the forceps, in a good blast, it fiises into a 
black magnetic slag. With borax the iron dissolves, leaving a large 
residue. 

Emmonite ( Vide Stroniiaa, oarbonate of). — Massachussets. Hardness 
= 3*0.^ Effervesces with nitric acid, and otherwise corresponds with 
the characters of carbonate of strontian. Thompson's Records of 
Science, June, 1836, p. 414. 

Xpidoie ( FtVie ArendaUte; Zoioite). (Th. 364 ; Al. 150).— From Bourge 
B'Oisans, Dauphin^. Resists the knife. In the forceps intumesces, 
and fuses readily into a brown scoria, which, in a good heat, melts 
into a brilliant black bead; not magnetic. No water. With borax it 
breaks up, and fuses rather readily into a clear glass coloured by iron. 

EpJdote.-^Knockmahon Cliffs, County Waterford. In the forceps 
it fuses, with intumescence and effervescence, readily into a dark 
scoria, which, in stronger heat, is converted into a shining black 
enamel. Ko water. With borax fuses into a glass coloured by iron 
while warm. 

Spldote, maagatteuaB (Th. 366; Al. 151) From Aosta, Piedmont. 

Hardness about =5*5. Scratched by a knife, streak reddish pink. In 
the forceps it intumesces much, effervesces, and fiises readily into a 

JOUEN. OEOL. SOC. DI7B. — ^VOL. IX. 2 A 
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brilliant dark purple bead. Ko water. With borax it effervesces, 
and dissolves speedily into a glass of a deep violet colour. 

JBpliiiablte (Al. 127). — Faroe. Hardness about = 40. In the forceps it 
intumesces and curls up a little, and fuses readily into a white 
blebby globule, rendered perfectly transparent in a long-continued 
heat Contains much water. With borax fuses readily into a co- 
lourless glass; gelatinizes slightly in cold nitric acid. 

Siinlte (Th. 341). — ^Antrim. Yields to the nail; streak white; feels 
soapy. In the forceps becomes white, and fuses with slight effer^ 
vescence into a white blebby glass, rendered more transparent in a 
strong heat. Contains much water. With borax it effervesces a 
little at first, and fuses rather slowly into a colourless glass ; with 
nitrate of cobalt it fuses into a blue glsiss ; with bi-phosphate of soda 
it dissolves slowly into a colourless glass, which becomes opaline 
when cold, and leaves a transparent skeleton of siHca. Mr. Allen 
had given the name of Eriniteto an Arseniate of copper, said to be from 
the county Limerick, previous to the publication of Dr. Thompson's 
Mineralogy. — Allan, p. 83. 

SMonite {Vide GKunet). (Th. 265; AL 201).— County DonegaL 
About as hard as quartz. In th^ forceps fuses quietly and rather 
readily into a transparent greenish globule, slightly blebby. No 
water. With borax dissolves slowly into a glass coloured by iron. 

FaUnnite, maanve {Vide BoiuidorAte). (Th. 284; Al. 101).— Eric 
Matts, Sweden. Yields easily to the knife ; almost sectile ; streak 
white. In the forceps becomes white, and fuses on the edge (intu- 
mesces and curls up a little) and surface into a white blebby glass. 
Contains some water. With borax fuses very slowly into a colour- 
less glass. 

Filiate of Ume, ootohedral. — In the forceps decrepitates violently ; re- 
duced to powder, and moistened, it fuses readily into a white bead, 
which turns turmeric paper brown. Contains some water. With 
borax fuses rather readily into a clear glass, which becomes opaque 
by flaming, if a sujQSlcient quantity of the assay be used ; heated on 
platina foil with sulphuric acid, it corrodes glass placed over it 
^ Some specimens, in the forceps, phosphoresce, and emit a purple 
light for an instant, decrepitating slightly. 

rranklinite (Ph. 219). — New Jersey, North America. Yields to the knife. 
Powder reddish-brown. A minute fragment is taken up by the mag- 
, net. In the forceps it fuses on the edge with some difB.culty, and is 
rendered more attractable by the magnet. No water. With borax it 
dissolves slowly, the glass is coloured by iron ; by adding a little nitre, 
the purple colour of manganese becomes evident in the outer flame. 
I believe Franklinite contains much less of manganese than its ana- 
lyses indicate. 

[Fuobsite. — Tyrol. In the forceps, fusible on the edge with great diffi- 
culty. With borax dissolves very readily, with effervescence, leav- 
ing a permanent green colour in the bead (chrome). In microcosmic 
salt dissolves with equal facility, leaving a skeleton ; and the bead 
is coloured green when hot, colourless when cold (iron). — En.] 
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V^uUer's Xarth (Th. 246 ; Al. 307).— Nutfield, Surrey. Adheres to the 
tongue. Yields to the nail, and receives a polish from it ; immersed 
in water, it falls into a pulpy mass. In the forceps it becomes brown, 
intumesces slightly, effervesces, and fuses readily on the edges into 
a greenish enamel, and forms a greyish blebby bead with difficulty. 
Contains water. With borax dissolves rather slowly into a transpa- 
rent glass coloured by iron while warm. 

Gabromite (Th. 289). — Stavem, Norway, Translucent on the edge. 
Yields to the knife: hardness about =5*5; streak white. In the 
forceps, when gently heated, it becomes white and opaque, and a 
thin fragment fuses into a white blebby globule, which becomes trans- 
parent, if intensely heated. Contains little water. With borax it ef- 
fbrvesces a little at first, and fuses very slowly into a colourless glass. 

[Oadblinlte. — Sweden. In the forceps glows intensely, and turns 
whitish-grey, fusing on the edge with slight intumescence. Con- 
tains water. With borax dissolves readily, giving a transparent 
bead coloured with iron. With microcosmic salt dissolves very slowly, 
and gives a transparent bead. — Ed.] 

[G-adolinite. — County Donegal In the forceps fiises readily into a black 
bead, with intumescence and ebullition. Contains water. With 
borax dissolves readily, with effervescence at first, into a bead coloured 
by iron when hot, colourless wheneold ; with nitre added, behaves as 
before, but the bead is greyish when cold. In microcosmic salt, dis- 
solves, leaving a siliceous skeleton ; >>ead coloured by iron while hot, 
of pearl-grey colour when cold, and somewhat opaque when nitre is 
added. — En.] 

Garnet. — Vesuvius. In the forceps it fuses, with slight effervescence, 
into a dark green glass. Contains no water. With borax it effer- 
vesces a little at first, and small fragments fuse very slowly into a 
colourless glass, indicating a little iron while warm. 

G-arnet ( Vide Alloohroite, Cdoplioiiite, Cinnainon Stone, Ssaonite). — 
Kesists the knife ; hardness nearly = 7*0. In the forceps it fuses rea- 
dily into a very brilliant black magnetic globule; in the inner 
flame it intumesces a little. No water. With borax fuses slowly 
into a glass deeply coloured by iron. 

Ckurnet. — Eesists the knife ; hardness about = 7*5. In the forceps in a 
low heat becomes opaque, but regains its transparency on cooling ; 
fuses quietly into a brilliant black globule, not magnetic With 
borax fuses slowly into a glass coloured by iron. 

Garnet, Fyrope or Bokemian (Th. 268 ; Al. 200). — It is not affected 
by the file. In the forceps, in a low heat, it becomes opaque, and 
regains its colour and transparency when cold ; in the inner flame 
it effervesces, and fuses on ttie surface into a dark green glass, and 
scarcely forms a bead. Contains no water. With borax it fiises 
very slowly into a clear glass, indicating iron while wami, but be- 
comes a bright chrome green when cold. [Fuses on the edge with 
difficulty. With borax fuses with difficulty into a bead coloured 
X)ermanently green, indicating the presence of chrome. — Ed.] 
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Oamet, y«llaw maaganaaian. — Franklin Furnace, Sussex, New Jersey. 
Eesists the knife. In the forceps fuses readily into a shining black 
globule. No water. "With borax dissolves slowly into a glass co- 
loured by iron ; when nitre is added, and again heated, tiie glass 
becomes deep purple. 

^Miiaiilta (Th. 281 ; Al. 161).— From Mount Monzoniin ike Valley 
of Fassa, in the Tyrol. Scarcely yields to the knife; streak white. 
In the forceps fuses rather slowly on the edge, with some ebullition, 
into a muddy green glass, a very small fragment fuses into a bead. 
Contains a little water. With borax fuses slowly into a colourless 
glass, indicating a little iron while warm ; with biphosphate of soda 
fuses slowly into a clear glass, which becomes opaline when cold, 
and leaves a skeleton of silica undissolved. This specimen does not 
gelatinize when reduced to powder, and moistened with nitric acid. 
Thompson asserts it does. 

Gibbatte ( Vide Alnmfna, hydratad). 

GiesecUte (Th. 382; AL 100).— -Akulliarasiarksuk, Greenland. Yields 
readily to the knife ; streak white. In the forceps whitens ; and in 
a good blast fuses on the edge into a white enamel. "With borax it 
efltervesces a little at first, and ftises very slowly into a colourless 
glass, indicating iron while it is warm. Bare. 

Gilbertite (Th. 235). — Cornwall. Yields easily to the knife ; sectile. 
In the forceps fuses slowly on the edge into a white enamel. Trace 
of water. With borax emits a few bubbles, and fuses slowly into a 
colourless glass ; with acetate of cobalt, a deep blue. 

Ghneliiiite {Vide Hydrotite). (Th. 340; Al. 119).— Island Magee, 
county Antrim. Yields rather easily to the knife ; hardness 4-5 ; 
streak white. In the forceps partly falls to powder, then fuses 
quietly l)ut slowly into a white blebby glass, semi-transparent when 
intensely heated. Contains much water. With borax fuses readily, 
leaving a skeleton which dissolves slowly ; does not gelatinize with 
nitric acid. 

GrenaUte (Th. 279 ; Al. 202). — ^Manetsok, North Greenland. Scarcely 
yields to the knife. In the forceps it is infusible, but in a thin 
fragment blackens, and glazes a little in a good blast. Not magnetic 
after roasting. With borax effervesces a little, and is scarcely soluble. 

[Orenatite. — Fuses with extreme difficulty, on the edge, turning black; 
and with borax, dissolves very slowly, with slight effervescence at 
first Ed.] 

^allosraito (Th. 239 ; Al. 73) — Angleur, near Liege, France. Adheres 
to the tongue. Yields to the nail, and receives a polish from it ; 
brittle. In the forceps it becomes first brown, then white ; and is 
almost infusible ; a thin edge glazes in a good blast. Contains much 
water. With borax it is nearly insoluble. Heated with nitrate of 
cobalt, it becomes blue on the edge. 

Harmoiome. — Strontian, Argyleshire. Yields rather easily to the knife. 
In the forceps, when roasted, it becomes white and opaque, and very 
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brittle, and foses quietly into an opaline globule. Contains much 
water. With baiax it breaks up, aad dissolyes very slowly into a 
GolourlesB glass. 

le (Th. 349 J Al. IW) — ^Luganure, county Wieklow. It 
requires a stronger heat to fuse it tiian the specimens from other lo- 
calities ; characters similar in oilier reqtects. 

innotome (Th. 349 ; Al. 116).— North of Ireland. Hardness about 
= 4*0. In the forceps becomes white and opaque, and fiises quietly 
into a milky globule, dightly blebby, and not sundered moi^ trans- 
parent in a strong heat. Contains much water. With borax dis- 
solves veiy slowly into a colouriess glass. 

krnmftome (Th. 349; Al. 116) St Andreasberg, Hartz Mountains. 

Yields to the knife with some difficulty. In the forceps becomes 
white, and fiises rather slowly into a white bead, rather opaque, 
and not blebby. Contains much water. With borax diasolves very 
slowly into a ^ear glass. 

[Many speeimens of Harmotome, in the forceps, decr^itate and 
become opaque, afterwards glow brilliantly, and then j^iae, isdicat- 
ing soda by the flame. — En.] 

>. — Vesuvius. Does not yield to the knife. In the fosceps, in a 
good blast, fiises on the edge, with very slight ^fffervesoeaee, into a 
colourless blebby glass. With borax eff^^rvesces and fuses in large 
quantity, into a colourless glass, 

aelvine (Th. 522.) — Saxony. Hardness = 6*0 ; streak white. In the 
forceps fuses with effervescence into an opaque yellow globule. 
With borax indicates manganese in the oxidating flame. "N.o water. 

Bamatite, lllyroiui hrown ( Vide Iron, bcfdr#ii8 obSiIo of). (Ph. 221 ). — 
Glandore, County C<»k. Hardness^d; streak bright yellowish-lffown. 
In the forceps blackens and becomes magxtetic, and ibises on the 
edge. Contiuns water. 

», flbvoiMi red (Ph. 218). — Eestcrmal Mine, Lostwithiel, Corn- 
wall. Not attracted by the magnet Yields with some .difficulty to 
the knife. Hardness 5*5 ; streak dark red. In forceps decreiHtates 
at flrst, and fuses into a grey magnetic scoria. It contains some 
water. 

ulantfto (Th. 346; AL 126).^OE^;a*oe, Faroe Isles. Hardness 
about s 3*5. In the forceps becomes white ; intumeaces much; curls 
up ; foses into a white blebby bead. Contains much water. With 
borax it fuses rapidly into a colourless glass. The white rough 
grains are infiisible alone, and very slowly soluble with borax. Ee- 
duced to a flne powder, it does not gelatinize when moistened with 
nitric acid. 

safliBgt6rite..^Bodenmais, Bavana. Yields to the knife ; streak brown- 
ish. In the forceps it j^ises <m the edge, and becomes magnetic. 
Contains much water, l^ith borax fuses speedily into a glass co- 
loured by iron. No trace of manganese. 

Hombtonde ( Vide Aatim/eXkbe ; Amphlb^te ; AaibopbaWie; Aalieatus; 
BSountalaOork; Bmaraffdlie; nemolitd). — ^Norway. Yields to the 
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knife. In the forceps fuses readily, and with scarcely any effer- 
vescence, into a black globule [or black scoriaceous mass — ^En.] No 
water. With borax emits a few bubbles, and dissolves slowly. 

Hornblende, feirnginous (Th. 198; Al. 145). — Hardness = 4*5 ; streak 

greenish. In the forceps intumesces and effervesces a good deal, and 

i^ses very speedily into a black globule, feebly magnetic No water. 

With borax dissolves speedily into a glass deeply coloured by iron. 

- No manganese. 

HydroUte ( Fu2e Omellnite). (Th. 340; Al. 119).— North of Ireland. 
Hardness about = 4*0. In the forceps becomes white, and falls to 
powder ; if very slowly heated, it fases into a blebby white globule. 
Contains much water. With borsix effervesces a little at first, and 
fuses readily into a colourless glass, leaving a small residue, which 
is more slowly soluble. 

Hypersthene ( Ftcfo Pyrosene). (Th. 201; Al. 106). — Hardness about 
= 4*5. Superficial streak brown, deep streak greenish-grey. In the 
forceps a small portion fuses into a dark green bead ; a large piece 
fuses only on the edge. Contains a trace of water. With borax 
^ses rather readily into a clear glass, coloured by iron. No man- 
ganese. It is rarely found crystallized. 

Bjperstliene. — Hardness about = 5*0 ; streak white. In the forceps in 
the inner flame fuses on the edge, with some ebullition, into a dark 
glaze. No water. With borax fuses very slowly into a glass co- 
loured by iron. 

Idocrase ( Vide Sgwan ; Gyprine). (Th. 259 ; Al. 198).— Yields to the 
knife; streak white. Hardness about = 5*5. In the forceps it fuses 
readily, with intumescence and effervescence, into a brilliant dark- 
coloured globule, which in the outer flame becomes nearly transpa- 
rent ; and its opacity is restored in the reducing flame. With borax 
it effervesces a little, and fuses speedily into a glass coloured by iron. 

Zdocrase. — Norway. Resists the knife. In the forceps intumesces 
and effervesces much, and fuses readily into a dark, olive-coloured 
brilliant globule ; not rendered more transparent by flaming. No 
water. With borax it breaks up, and fuses speedily into a clear 
glass, coloured by iron, which gives a trace of manganese on the 
addition of nitrate of potash. 

loUte (Vide XMohrolte; PyrargilUte). 

Iron, Arseniate of. — Cornwall. Yields very readily to the knife; streak 
nearly white. On charcoal it fuses readily, with intumescence, into 
a dark globule, attracted by the magnet; it emits some smeU of arsenic. 
Contains water. Dissolves readily with borax. 

Iron, carbonate of ( Vide BphaBrosiderlte). — Cornwall. Yields easily to 
the knife ; streak white. Does not effervesce with cold acids. In 
the forceps, by a gentle heat, it assumes a shining black colour, and 
becomes magnetic; in the inner flame it fuses on the edge. No water. 
With borax it emits bubbles at first, and dissolves readily into a glass 
deeply coloured by iron. 
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Xron, orystaJllsed Oligiste (Th. 434.)— Isle of Elba. Yields with some 
difficulty to the knife. Hardness = 5*5 ; streak red. Feebly attracted 
by the magnet. In the forceps Aises with difficulty on the edge, 
throwing out brilliant scintillations, if the experimenter understand 
ihe use of his blowpipe— En.] and becomes strongly magnetic. With 
borax it dissolves slowly into an olive-yeUow glass. 
XronSaith, blue, {wn hmo atinksllumgihmiie of Xron). — Cornwall. Yields to 
the nail ; streak blue. It ibises readily into a metallic-looking glo- 
bule; magnetic when well roasted. Contains much water. With 
borax it ^ises speedily into a glass coloured by iron. 

Xran, hydroofl oxide of ( Vide Hematite, brown). (Th. 320). — Restormal 
Mine, near Lostwithiel, Cornwall Not magnetic. Brittle; hardness 
= 5*0 ; streak yellowiah-brown. In the forceps fuses on the edge 
without difficulty, and in a strong heat scintillates; it becomes 
strongly magnetic. Contains water. 

Iron, magnetio oside, faeciowlated oolnimiar. — ^Bohemia, or Eranconia. 
Before roasting, and in a good heat, fuses into a black magnetic scoria. 
Contains water. It is very remarkable for its magnetic property. 

Zron, maealve phoopluite of. — ^North America. Street bluish. In the 
forceps it decrepitates ; but if slowly heated, it ^ses readily into a 
black globule. This appears to be the Mullicite of Thomson, p. 452. 

Iron Ore, bog (Ph. 222). — ^North of Ireland. Hardness about = 3*5. 
Powder yellowish -brown. In the forceps blackens, ^ses readily on 
the edge, and becomes magnetic. Contains much water. 

Iron ore, Xiamellar Qpeonlar. — Arinahincha, county Cork. Not mag- 
netic. Yields to the knife. Powder dark red ; very thin laminse 
transmit a blue-red Kght, when viewed with a lens. In the forceps 
it fuses on the edge, and becomes magnetic. 

Iron, OKydiilated, (Magnetio Oxide). — Haytor Mine, Dartmoor, De- 
vonshire. Brittle; hardness = 5*5 ; powder black. Attracted by the 
magnet, but does not attract iron filings. In the forceps, in a strong 
heat, it fuses on the edge, into a steel-grey mass, but a small frag- 
ment forms a bead with great difficulty. With borax fuses rather 
readily into a glass deeply coloured by iron. 

Iron, phoflpbate of CVlvianite), (Th. 455). — Dobschau, Hungary. 
Yields very easily to the knife ; hardness = 1 -5 ; streak blue. In the 
forceps it fuses very readily into a greenish-black globule, with a 
metallic lustre, which becomes magnetic when well roasted. Con- 
tains much water. With borax it fuses speedily into a glass co- 
loured by iron. It contains no manganese. 

Iron Psnrites, magnetio (Ph. 213).— Hardness about =4*5. Powder 
greyish-black. On charcoal it emits the smell of sulphurous acid, 
and fuses readily into a globule, brilliant while hot, greyish- black 
and rough when cold. It is attracted by the magnet, both before 
and after roasting. 

Iron, radiated oarbonate of. — Kannioak, Greenland. Hardness=4; 
streak white. Does not effervesce with cold muriatic acid ; dissolves 
with effervescence in warm acid. In the forceps it blackens, and be- 
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comes magnetic ; in a strong heat it fuses on the edge into a black 
glaze. Contains water. With borax effervesces, and dissolves rea- 
dily into a glass coloured by iron. "No trace of manganese. This 
mineral is generally supposed to be brown waveUite, and is sold in 
London at a very high price. 

Iron, TUaiilfercMw (Ph. 216). — ^Auvergne. Translucent od. the edge. 
Hardness^ 5*(^5*5 ; streak greyish. Tnfawihlft, With borax slowly so- 
luble into a glasa coloured by iron ; with salt of phosphorus, dissolves 
slowly into a glass coloured by iron while warm ; roddish amethyst 
colour when cold. 

Iron, Timgiitato of (^tTcMmi), (Ph. 236) ^Zinnwald, Bohemia. Hard- 
ness = 4*5 ; streak reddish-brown. In the forceps it fuses rather 
readily into a black scoriaceous bead not attracted by the magnet. 
No water. WiUi borax, dissolves readily, in the outer flam^e, into a 
glass, reddish-purple when cold ; in the mner flame it is greenish 
while warm, and nearly colouiiess when cold. 

iMpsrra (Th. S77 ; Al. 190).— From Huel Bassett, ComwalL Not so 
hard as quartz ; powder greenish- white ; thin fragments are trans- 
lucent, with an oHve colour. In the forceps it is infusible, but 
loses its c(dour and becomes greyish-white. Contains a good deal 
of water. With borax ^ssolves very slowly into a glass, coloured by 
iron while warm ; with biphosphate of soda partially fimes, and be- 
comes slightly opaline when cold, if saturated. 

[J^Metito.-^Saas Thai, Switzerland. Hardne8S=7; sp. gr.» 5*741. In 
the forceps turns black, and fuses, with dificulty, on the edge. No 
water. With borax, fuses into a bead coloured with much iron. 
With microcosmic salt dissolves slowly, leaving no skeleton. This 
is a variety of Gkmct. — Ed.] 

Jofaaanlte (sulphate of Uraninm) (Ph. 271). — Joachimsthal, Bohemia. 
Sectile ; powder very pale green. In the forceps, at a low heat, it 
becomes orange-coloured; is reduced in size (probably owing to the 
vaporization of the water), and is infusible. Contains much water. 
With borax it effervesces, and dissolves readily into a glass of a 
yellow colour, not discharged on adding nitre. Dissolves readily in 
nitric acid, with effervescence ; at least, the yellow pulverulent coat- 
ing behaves thus with nitric acid. Extremely rare. 

KarpboUte (Th. 325; AL 161).— Schlackenwald, Bohemia. Hardness 
about = 5*0 ; streak white. In the forceps becomes white, and fuses 
rather readily, with ebullition, into a yellowish bead. Trace of 
moisture. With borax, in outer flame fuses rather readily, with 
slight effervescence at first, into an amethyst-coloured glass. 

XarphoUte (Th. 325 ; Al. 161) Schlackenwald, Bohemia. Hardness 

about= 4 ; streak white. In the forceps the fibres diverge, and fume 
with slight intumescence and effervescence into a pale brown scoria, 
which, in a good heat, forms a bead of the same colour. "No water. 
With borax dissolves readily into a glass, coloured by manganese in 
the outer flame ; in the inner flame it becomes colourless. 
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i.(^- 330 ; Al. 102).— Killinej Quarry, near BubliiL Yielda 
easily to the kxiife ,* streak white. In the forceps, at a low heat, it 
blaAens, then intumesces a little, and fuses on tiie surface into a 
rough white enamel ; a minute splinter fuses into a shining white 
globule. Contains some w:ater. With borax effervesces at first, in- 
dicates some iron, and fuses very slowly into a colourless glass. 

[In the forceps intumesces, and melts into a glassy bead, more rea- 
dily than Spodumene ; flame indicates slight trace of Lithia; and, 
in melting, the assay glows brilliantly. — Ed.] 

Sirw«3Blto (Th. 378). — ^Moume Mountains, county of Down. Yields 
easily to the knife ; streak nearly white. Effervesces with muriatic 
acid; veiy briskly if reduced to powder. In &e forceps it mtomesoeo, 
and efifervesces a little at first, and fiises readily into a shining black 
globule, very 'feebly magnetic. Contains a little water* With bo- 
rax it effervesces a little at first, and fuses rather quickly into a glass 
deeply coloured by iron. 'No trace of manganese. 

Kyaniie ( Vide BiudiolBite ; Bhwtislfce). 

Syaaiie (Th. 241 ; Al. 108).— St Gfothard. Yields easily to jkhe knife 
on the broad plane of the prism, while the edge of the crystal resists 
the file ; streak white. In the forceps it is inftudble ; and when in- 
tensely heated, it loses its colour, and becomes white. Contains no 
water. With borax it is almost infusible. With nitrate of cobalt 
it becomes blue. 

Xyaait^ (Th. 241 ; Al. 108).— Shetland Isles. Hardness about -4*0. 
In i^e forceps infusible. No water. With borax scarcely soluble. 



(Th. 297 ; AL 189). — Gweebarra Biver, DonegaL In the 
forceps fuses on the edge into a dear, glass ; in a good heat a small 
fragment forms ahead. With borax it is very slowly soluble. No 
walier. 

Tiamnanit>» (Th. 332; AL 120). — ^Maggia, St. Gothard. Hiffdness about 
=4*0. In the forceps, at a low heat, it blackens for an instant, then 
fuses quietly but slowly into a rough blebby colourless glass, and 
scarcely forms a bead. Contains a good deal of water. With borax 
it is very slowly soluble. Does not gelatinize in nitric acid. 

Z-anillte (Vide BliM«i^ar) — (Th. 310; Al. U7).— -Yorau, Styria. 
Yields to the knife ; streak pale blue. In the forces loses its co- 
lour, and fuses on the edge into a wMtQ enameL With borax fuses 
into a glass coloured by iron. • 

Xaead, anenlato of (Ph. 364). — Johanngeorgenstadt, Saxony. Hard- 
ness = 3*5 ; streak white. On charcoal it decrepitates a Httbe ; fdses 
readily ; emits the smell of arsenicy and nothing remains but globules 
of metallic lead. 

Iiead, aneiilo-i»hoiq;)liAto of (Ph. 362).— Cumberland. Hardnes&=3*5 ; 
streak white. On charcoal it fuses quietly, with some ebullition, 
into a globule, which on cooling becomes wlute, and crystallizes into 
polygonal facets, emits a faint smioll of arsenic, and yields some glo- 
bules of lead. 
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Ziead, anoBlo-pliospliate of . — West Fell, Cumberland. Ofawaz-yellow 
colour. Hardness = 3*0 ; streak yellow. On charcoal decrepitates ; 
but if slowly heated, it melts, and emits a faint smell of arsenic ; me- 
tallic globules of lead are formed, and enveloped in a glassy residue, 
which forms a globule with difficulty; it crystallizes on cooling. 
Eare. The dark-coloured crystalline globule, when fused wifii 
borax, forms a colourless glass, which becomes green when cold: this 
is, probably, owing to a minute portion of chrome. 

Xiead, faaoioiilftted brown araeniate of. — Cornwall. Hardness = 3*5 ; 
slreak white. On charcoal it ^es readily, and emits faint odour of 
arsenic, and nothing remains on the charcoal but grains of lead. 

Xioad, ohromate of (Ph. 368 ; Th. 560). — ^Beresoff Mine, Siberia. Hard- 
ness =2 '5 ; streak and powder orange-yellow. On charcoal it decre- 
pitates violently; reduced to powder, and moistened, it becomes black, 
and foses readily into a black fluid mass ; deposits minute globules 
of lead round the assay, and leaves a black scoria, infusible, and not 
magnetic. With borax fuses into a deep green glass, opaque unless* 
a very minute portion of the assay be used. 

Xiead, molybdate of, orystallized (Th. 562). — Bleiberg, Carinthia. 
Hardness = 3*0 ; streak white. Decrepitates violently on charcoal ; 
it fuses, when reduced to powder and moistened, into a yellow mass, 
and globules of lead are formed. With salt of phosphorus a small 
portion of assay fuses readily inta a glass of a fine green colour. 

XMd, muriate of (Ph. 360 ; Th. 557) Churchill, in the Mendip Hills, 

Somersetshire. Hardness = 2*5; streak white. On charcoal it decre- 
pitates ; reduced to powder and moistened, it is speedily reduced to 
metallic lead on charcoal, and exhales white fiimes ; heated with 
biphosphate of soda, and peroxide of copper, the flame assumes a 
fine blue colour for an instant. Extremely rare. 

Zioad, phospbate of (Fh. 362). — Luganure, county Wicklow. Hardness 
= 3*5 ; streak white. On charcoal fuses readily, with slight ebullition, ' 
into a globule, yellow while warm, pearly white and crystallized 
when cold ; with carbonate of soda it yields globules of lead. 

Zioad, phosphate of.— ■From Drigeth, West Fell, Cumberland. Soluble 
in warm iiitric acid, without effervescence. Character same as 
last. 

Xiead, green phosphate of. — Luganure, county Wicklow. On charcoal it 
decrepitates ; but if slowly heated, it fuses with some ebullition into 
a globule, which crystallizes in large facets when cold ; but if the 
fusion is prolonged, it retains its globular form even when cold. 

Xiead, brown phosphate of. — Przibram, Bohemia. Hardness = 3*5 ; 
streak white. On charcoal fuses readily and quietly into a globule, 
which crystallizes in broad facets when cold ; at the moment it crys- 
tallizes, a gleam of light is emitted by the globule; it does not contain 
arsenic ; with carbonate of soda it gives globules of lead. 

Ziead, brown phosphate of. — ^Huelgoet, Lower Brittany. Hardness= 3*0 ; 
streak white. On charcoal minute particlets fly off with slight de- 
crepitation ; fuses readily into a bead, which is white and crystal- 
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lized on its sur&ce when cold. No water. With borax efBanresces 
a Httle, and dissolyes rapidly into a glass, transparent and yellow 
while warm, colourless when cold. Becomes opaque by flaming. 
With carbonate of soda it is speedily reduced. 

iMd, rndpluito-oarboiuite of (Ph. 35a; Th. 567) — ^Lead Kills, Cum- 
berland. Hardness =2 '5. Does not efferresce in acid ; it is partly 
dissolved. On charcoal does not decrepitate, and fuses readily into 
a brown mass, and yields globules of lead. 

Lead, sulphate of (Ph. 365 ; Th. 559).— Paris Mine, Isle of Anglesea. 
Hardness » 3*0. On charcoal, in the outer flame, ^ses quietly and 
readily into a globule, which is white when cold, and in the reducing 
flame it speedily yields globules of lead. 

Lead, Bnlphate of. — ^Luganure Mine, county Wieklow. It decrepitates 
strongly when heated ; in other respects it is similar to the last. 
Extremely rare in this locality. 

Lead, enlithiiret of. — Hero Shaft, Luganure, county Wieklow. Yields 
easily to the knife. On charcoal it fuses quietly, and becomes very 
fluid ; in the reducing flame it yields grains of lead, and deposits a 
yellow powder on the charcoal ; does not emit smell of sulphur while 
fusing. 

Lead, Timsafeato of (Ph. 370). — ^Zinnwald, Bohemia. Hardness -30; 
streak white. On charcoal it fuses readily into a dark-coloured glo- 
bule. No water. With borax dissolves readily into a glass, which 
becomes opaque and white when cold, if a large portion of the assay 
be used. 

Lead, vaaadiate of (Ph. 370 ; Th. 573) Wanlock Head, Lead Hills, 

Cumberland. The crystals are aggregated in small globules. Hard^ 
ness = 3*0; streak white. On charcoal it ^ises readily, with ebullition, 
and is partly reduced to metallic globules, and a black scoriaceous 
mass remains. "No water. With borax it dissolves readily, and 
on- cooling becomes opaque ; and blue (by reflected light only), if the 
proportion of the assay be large ; but if a small portion be used, the 
bead is emerald green. 

Lead, vanadiate of, o<nnpact mamlHated — ^Wanlock Headv Lead 
HDls, Cumberland. Hardness = 3*5-4*0. Its pyrognostic characters 
are the same as the last. 

Lehantite (Th. 338). — Glenarm, county Antrim. Yields to the knife; 
' hardness about =4*0. In the forceps fuses quietly into a blebby co- 
lourless bead. Contains water. With borax it fuses rather slowly 
into a colourless glass. Gelatinizes feebly in nitric acid. 

Iiepidokroldte. — Pfortzheim, Baden. Yields easily to the knife ; streak 
yeUowish-brown. In the forceps fuses into a grey metallic-looking 
magnetic globule. With borax it fuses speedily into a glass deeply 
coloured by iron. Contains water. I^itre does not indicate manganese. 

Z>opidolite (Th. 361 ; Al. 93). — Eozena, Moravia. Yields easily to the 
knife ; streak white. In the forceps fuses very readily, with intu- 
mescence and eflervescence, into a white .vesicular globule, which 
becomes transparent and colourless, if heated intensely for a short 
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tima Wifh borax, it fdaes speedily with effenreseenoe, and in large 
quantity, into a eolourless glass. [The borax bead, held in the oxy- 
datmg flame, acquires an amethystine colour, indicating the presence 
of manganese — En.] I could not detect boracic add by the blow- 
pipe with Dr. Turner's flux of bisulphate of potash, and fluate of 
lime. While Rising, it tinges the flame behind the assay carmine- 
red, particularly if the jet be passed near the assay and does noten- 
relope it ; if the assay be fiised with powdered fluor spar, the red 
colour is readily perceived. Heated with sulphuric acid on platina 
foil, and a piece of glass placed orer it, it gives a trace of fluoric 
acid. 

Zienolto (Th. 286; Al. 112) ^Yields to the knifb. In the forceps 

emits a brilliant light, and in good blast fuses on the edge into a 
clear glass. With borax dissolyes rery slowly into a clear glass^ 

Zievyne (Th. 335 ; Al. 118). — ^Benevenagh, county Berry. Yields to the 
knife. In the forceps becomes white, iutomesces much, and ftises into a 
white blebby globule. Contains much water. With borax dissolyes 
speedily into a transparent glass, with slight effervescence. Does 
not gelatinize with nitric add. 

Xaeirrlto (Th. 148 ; Al. 230).— Eio la Marina, Island of Elba. Hard- 
ness about = 5*5 ; powder blackish-green. Not magnetic before 
roasting. In the forceps it becomes magnetic when gently heated, 
and fuses readily, with slight effervescence, into a black magnetic 
bead. With borax effervesces for an instant and fdses rather dowly 
into a transparent glass deeply coloured by iron. Does not contain 
manganese. 

ZJme, biseaquifajdroiis aneniftte of, (Phanmoollto) (Th. 135 ; Al. 
21). — ^Princess Sophia Mine, near Wittichen, Baden. On chao^oal 
it gives out a faint arsenical odour. In the forceps it fdses readily, 
with some effervescence and intumescence, into a bluish globule, 
opaque. Contains much water. With borax fuses readily into a 
pale cobalt-blue glass. 

Ume, pbosphato of (Ftde Apatlto).-^Arendal. Hardness about = 
4*5 ; streak white. In the forceps fiises slowly on the edge into a white 
glaze. 1^0 water. With borax it dissolves very slowly, and becomes 
opaque by flaming ; it is entirely soluble in Mphosplmte of soda. 

Zdme, TuBgiBtato of (Ph. 182). — ^Bohemia. Hardness = 4*0 ; streak 
white. In the fdroeps it becomes white, then grey, and fuses on the 
edge, with difficulty, into a dark grey glaze. 'No water. With borax 
dissolves, rather readily in the inner flame, into a glass bluish-grey 
when cold, and it becomes white by flaming. 

XJme, TimgBtate of, amorphoiis. — Sdboenfleld, Bohemia. Hardness = 
4*0. Decrepitates u little ; acts with fluxes like the preceding, ex- 
cept that it does not become grey in the reducing flame. 

Idthomargo (Th. '374). — ^Adheres to the tongue. Yields to tilie nail, 
and receives a polish from it In the forceps whitens, and is invisible. 
Contains much water. Nearly infusible with borax. With cobalt 
becomes blue. 
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Of (Th. 157; Al. 89).— Down HiU, Deny. 
Hardness nearly « 5*0. With muriatie acid it effervesoes briskly. 
In the forceps is infasible. No water. With borax it effervesces 
much, and cOssolyes readily and in large quantity into a glass, which 
becomes opaque by flaming, if it be saturated. 

jfagneria, oarbonato of'(Th. 157; AL 39).— Hoboken, New Jersey. 
Hardness =4*5. Does not efferyesce, unless reduced to powder. Invi- 
sible. No water. With borax effervesces bri^y, and dissolyee rapidly. 

mragniwrfa, hydrate of rTh. 156 ; Al. 95) Swinaness-TJnst, one of 

the Shetland Isles. Soft, yields to the naiL Is entirely soluble in 
nitric acid, without effervescence. In the forceps it becomes white 
and opaque, but retains its pearly lustre, and is infusible. When 
roasted^ it tinges turmeric paper brown. With acetate of cobalt 
becomes pale pink. Contains water. With borax Vises readijy into 
a dear glass, which, if saturated, is opaque when cold. 

ICagBOflia, hydro^oarboBiato of (Th. 159).— Hobok«n, New Jersey. 
Structure fibrous, radiated, soft. Effervesccis briskly with muriatic 
add. In the forceps the fibres diverge and curl up much, but it is 
infudble. Contains a good deal of water. With borax dissolves 
readily, with slight effervescence. 

Mangmioarti WiiiHoaie of (Th. 516).— Ural Mountains, Siberia. Hard- 
ness s 5*7; streak white. In the forceps it fuses readily, with slight 
effervescence, on the edge, into a brown glass, and forms ahead with 
difficulty. No water. With borax it emits some bubbles, end ^es 
slowly into a glass of an amethyst colour in the oxydating flame. 

Mimgnnooo, Mack oxide of. — ^Harz. Hardness = 4*0 ; powder black. 
Contains a good deal of water. Decrepitates a little when heated, 
and is infasible. 

TIfmigMiooa, lontlonlar oarbonaie of. — Sdmeeberg, Saxony. Hardness 
= 3*5. When scraped, it effervesces briskly wiili add. In the for- 
ceps it decrepitates violently; reduced to powder, and moistened, it 
blackens, and is infusible. No water. With borax it effervesces 
briskly, and dissolves readily into a glass of a deep reddish colour. 

MMignaoao, hsrdrated oxide of. — Glandore, county Cork. Hardness 
- 5*5-6*0. Powder brownish-black. In the forceps glazes on the 
edge, and is feebly attracted by the magnet. Oontains a large por- 
tion of water. 

MMignaoao, nubnillated oxide of.— ^Eestormal Mine, Lostwithiel^ Corn- 
wall. Hardness t3 4*0. Powder black. Infiisible. Contains some water. 

M awgaaooo, i>hoiq;>hato of, aadXroii (Th. 472). — Near Limoges, France. 
Hardness - 5*0 ; streak greyish-white. In the forceps it decrepi- 
tates ; but if gradually heated, it flises readily, with sUght intomes- 
cence, into a black bead, attracted by the magnet. A trace of 
water. With borax it dissolves readily. In the outer flame it in- 
dicates manganese, and in the reducing flame iron. 

Maiignmwio, veoqiiiirilioato of (Th. 514). Franklin, New Jersey, North 
America. Colour nearly black. Hardness = 5*5; streak dark red. In 
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the forceps glazes on the edge, but does not fiise ; it is attracted 
by the magnet after roasting. No water. Dissolves in borax; 
and it is difficult to exhibit the colour of the manganese in the outer 
flame. 

Mangaaeae, slaty oxide of. — Bouiy, county Cork. Hardness = 4*0. 
Powder black. Fuses on the edge into a black glass. Contains some 
water. 

Mangaaoao, mlpburot of.— -Nagyag, Transylvania. Colour dark browul 
Hardness =» 4*0 ; streak greenish. Effervesces mth muriatic acid, and 
gives out a smeU of sulphuretted hydrogen. On charcoal it faaes 
quietly, but slowly, into a black scoriaceous bead, not attracted by 
the magnet. No water. With borax it is very slowly soluble, and 
the amethyst colour does not appear until the assay is entirely dis- 
solved. 

The grey portion, — Hardness = 2*5 ; streak grey. In the forceps it 
becomes black, and glazes on the edge, but does not fuse. Effer- 
vesces with muriatic acid, and emits a smeU of sulphuretted hydro- 
gen. With borax it dissolves very slowly, and the moment the 
assay is entirely dissolved, the ame&yst colour is developed. 

There appe£^tobe two distinct combinations of sulphur and man- 
ganese in this specimen. Compare the analyses of Yauquelin, and 
Arfvedson in Allan's Manual of Mineralogy, page 279. 

Mangaaite, orystalllBed (Th. 502). — ^FromLahn, on the Ehine. Hard- 
ness « 3*5. Powder greyish-black; infusible. Contains a little 
water. With borax gives an amethyst coloured glass. 

Maaganite, piiamatio. — ^Hardhess = 4*0 ; powder brown. Decrepitates ; 
infusible. Contains some water. 

Marmatlte (sulphiiret of Zino and Xron) (Th. 548). Hardness = 4*5 ; 
streak pale yellowish-brown. In the forceps it does not decrepitate; 
it is more fusible than the common brown blende ; it scarcely forms 
a bead, which is feebly attracted by the.magnet. No water. With 
borax dissolves slowly into a glass, transparent while hot ; muddy, 
opaque, and dark-coloured when cold. 

M^onlte (Th. 271 ; Al. 139). — Monte Somma, Vesuvius. Effervesces 
with muriatic acid. In the forceps intumesces and effervesces to a 
great degree, and fuses slowly into a blebby colourless glass. With 
borax ftises rather slowly, with (?o»^V«w^(? effervescence. This specimen 
does not gelatinize "^th nitric acid. The effervescence is caused by 
a superficial coating of carbonate of lime on the crystals. The trans- 
parent part of the crystals does not effervesce. Yields with difficulty 
to the knifa 

MeUiUte (Th. 207 ; AU. 207).— Capo de Bove, near Bome. Yields to 
the knife ; hardness about = 4*5 ; streak white. In the forceps foses 
readily into a transparent green glass bead. No water. With borax 
it dissolves slowly into a glass coloured by iron* 

BEenSlite. — Menilmontant, near Paris. Hardness about = 7*0. In the 
forceps infdsible, but becomes white and opaque. Contains water. 
With borax fuses slowly into a colourless glass. 
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Meoole. — Yields easily to the knife ; scratched by fluor spar. In the 
forceps fuses readily, with some intumescence and effervescence, into 
a bead, transparent while hot, but white and opaque when cold. 
Contains much water. With borate effervesces a little at first, and 
fuses slowly into a glass, colourless and transparent; with nitrate of* 
cobalt, it fuses into a blue glass. Eeduced to powder, andmoisteiied 
with nitric acid, it gelatinizes slightly. It is very tough. 

IMeaole (Al. 128). — Paroe Isles. Hardness about ^3 '5» Its pyrognostic 
characters correspond exactly with those of Mesolite. 

IMeaole (Al. 128.) — Fortrush, !]^orth of Ireland. Hardness about = 4*0. 
In the forceps becomes white; exfoliates a little ; intumesces and 
fuses rather slowly into a white blebby bead. Contains much water. 
With borax it dissolves readily. When reduced to powder, and 
moistened with nitric acid, it gelatinizes. 

niew>Ute (Th. 317 ; Al. 122).— Yields with some difficulty to the knife. 
In the forceps it becomes opaque, exfoliates, intumesces, and ^ses 
into a white blebby globule, which becomes more transparent in a' 
stronger heat. Contains much water. With borax it effervesces a 
little at first, and then fdses readily into a transparent colourless 
glass, leaving a skeleton which is more slowly soluble. When pow- 
dered, it gelatinizes with nitric acid. This is the Skolezite of Mr. 
Allan. 

[Uoa, BXargarodite. — Three-rock Mountain, county Dublin. Fusible 
on the edge with great difficulty. Contains water. With borax 
dissolves readily. Leaves a' skeleton of silica in microcosmic salt, 
in which, however, it easily dissolves. — En.] 

flSdybdena, Bulpburet of (Th. 88). — Cumberland. Yields to the nail. 
In the forceps it is infusible, and does not undergo any change vrith ' 
borax. 

Muante (Ft<7€ Pyroxene). (Th. 187; Al. 144).— Mussa, Piedmont. 
Hardness = 5-0. In the forceps, in the outer flame, fuses quietly into 
a clear glass; in the inner flame intumesces and effervesces. A 
piece the size of a pin's head fuses only on the edge. With borax ftises 
very slowly. Contains no water. 

Naorite (Th. 244). — ^Fair Mountain, Glendalough, county Wicklow. 
Yields easily to the knife ; streak white. In the forceps ^ses on the 
edge with difficulty, into a white enamel. Gives a trace of water. 
With borax it effervesces at first, and fuses slowly into a transparent 
glass, coloured by iron while warm. With biphosphate of soda partly 
fuaoQ into a glass, which is slightly opaline when' cold, if saturated, 
and leaves a large residue of sUex. 

Napoleonlte (Th. 29 1 ). Corsica. Yields with difficulty to the knife ; 
powder white. In the forceps becomes white, and fuses on the edge 
into a blebby glass. Does not contain water. Almost insoluble with 
borax. 

NatroUto (Th. 316 ; AL 121)— North of Ireland. Yields to the knife ; 
hardness about = 5. In the forceps, at a low heat, it becomes opaque. 
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and fuses readily and quietly into a clear colourless globule ; in a 
stronger heat H bHsters on the sur&oe. Contains water. With boraK 
it fdses rather readily into a colourless glass, lieduced to powder, 
and moistened with nitric acid, it gelatmizesL 

MairalliA, oinpvtalllaed (Th. 315; Al. 121).— Hohentwiel, Suabia. 
Yields to the knife; hardness about « 5*0. The crystals fiise rea- 
dily into a transparent colourless globule. The brown fibrous por- 
tion, when gently heated in the forceps, becomes red, and fuses rea- 
dily into a blebby colourless bead, which becomes transparent in a 
good blast. Contains water. With borax fuses slowly into a colour- 
less glass. Gelatinizes with nitric acid. 

Naedle Ore of Blnniith(Fh. 278 ; Th. 596) ^Beresoff, Siberia. Yields 

readily to the knife ; powder lead- grey. On charcoal fdses readQy ; 
emits some sulphurous fumes ; is partly volatilized ; deposits minute 
globules of lead around the assay ; and after intense roasting a globule 
of pure copper remains. Extremely rare. 

Nemalite (Th. 166; Al. 314).— -From Hoboken, New Jersey. Does not 
effervesce in nitric acid, and is not entirely soluble in it. Infusible, 
but becomes pale brown. Contains water. Dissolves readily in borax 
into a glass slightly coloured by iron. 

yq^llwe, primitive (Vide maaoUie). (Th. 256; AL 132). Yesuvius. 
Fuses into a colourless and transparent bead slowly in the forceps. 
Yery slowly soluble in borax. 

Mokel, oopper-ooloared. — Hardness = 5*5 ; brittle. On charcoalit soon 
gives arsenical ftunes, and fases rather slowly into a black bead, 
which is not magnetic. With borax the globule dissolves readily, 
and forms a bine glass. It alloys with the platina. 

aookel Octave (Th. 528, and 524).— ComwalL When heated on char- 
coal, becomes yellow; and, after long continued roasting, it fuses into , 
a l^k scoria, which soon forms a globule, highly magnetic I 

NIokel, fliOpluire* of (Th. 524) Merthyr Tydvil, South Wales. On 

charcoal it ^ses readily into a black globule, strongly attracted by | 

the magnet. The fused globule dissolves readily in borax, and gives 
an amethyst-coloured glass ; in a stronger heat the glass is violet- 
blue by transmitted light, and olive-green by reflected light. 

K«*t«]tte ( Vids SeapqMte). {Th. 382 ; AL 142).— Boston, Massachufl- 
sets, North America. Yields to the knife with dificulty; streak 
white^ In the forceps intumesces and effervesces much, and fuses 
slowly into a blebby colourless glass. Trace of moisture. With 
borax fuses rather quickly, with prolonged effervescence, into a 
transparent glass, faintly coloured by iron. 

Obflldlan (Th. 393 ; Al. ia8).— Tokay, Hungary. TransluoeBi on 
the edge. Besists the knife ; hardness about = 6*5 ; powd^ gtefpA- 
white. In the forceps it becomes colourless, and fuses w& diffi- 
culty on the edge into a slightly blebby, transparent, and colourless 
glass. Contains no water. With borax dissolves very slowly iok 
a tranc^mrent colourless glass. 
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OUirlne(Th. 163; Al. 192) Otaheite. Eesists the knife. In the for- 
ceps infusible. No water. With borax soon indicates iron, but ^ses 
very slowly. 

I^Olhnne. — Vesuvius^ In the forceps fuses readily, with effervescence, 
into a black scoria. No water. With borax dissolves easily into a 
transparent bead, coloured by much iron. With microcosmic salt, 
dissolves readily, with continued effervescence, leaving a siliceous 
skeleton. — En.] 

Orpimeiit ( Vide Arsonio, yeXUnw suliihiiret of). 

Z»aranthSiie ( Vide SoapoUte). (Th. 271 ; Al. 139).— Hardness = 4*5- 
5*0. In the forceps effervesces and intumesces, and fuses readily 
into a colourless blebby globule. No water. With borax dissolves 
readily, with prolonged effervescence, into a clear glass, slightly 
coloured by iron while warm. 

Pearl flq;iar. — KiUiney Quarry, Dublin. Scratches calc spar. Effer- 
vesces feebly with nitric acid. In the forceps decrepitates slightly, 
becomes black, and fuses on the edge into a black glaze, not mag- 
netic. No water. With borax effervesces much, and dissolves rea-" 
dily. Contains iron. 

Pearl Bpar. — Ejiockmahon, county Waterford. Scratches calc spar. 
Effervesces with muriatic acid when scraped. In the forceps decre- 
pitates violently ; infusible ; effervesces strongly with borax. 

Pearlstone (Th. 390; Al. 188). — Bochnitz, Hungary. Hardness =5-0; 
brittle. In the forceps intumesces much, suddenly, and fiises very 
slowly into a rough, blebby, colourless glass. No water, or only a 
trace. With borax emits a few bubbles, and fuses rather readily 
into a clear glass. 

PbilUpBlte (Th. 351 : Al. 117) ^Island Magee, North of Ireland. In 

the forceps becomes white and opaque, fells partly to pieces, and 
fuses rather slowly into a transparent rough bead. Contains much 
water. With borax it becomes transparent, and ftises slowly into a 
colourless glass. 

Pimelite. — Erom Silesia. Hardness := 2*0 ; streak white. In the forceps 
decrepitates at first, blackens, and fuses on the edge into a grey glass; 
it does not form a bead. Contains much water. With borax, in the 
outer flame, it dissolves slowly, and the glass is of a pale amethyst 
colour when cooling, but is nearly colourless when cold. 

Pitchstone (Th. 392).— Johanngeorgenstadt, Saxony. Yields to the 
knife ; streak white ; hardness about = 5' 5. In the forceps becomes 
white, and fuses on the edge into a blebby colourless glass. Contains 
a good deal of water. With borax it effervesces a little at first, and 
^ses rather slowly into a colourless glass. 

Pitehstone (Th. 392). — Saxony. Besists the knife ; hardness about 
= 6*5. In the forceps ftiETes readily into a brilliant dark green globule. 
No water. With borax it effervesces a little at first, and fuses 
slowly into a clear glass coloured by iron. 
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ntolutiOBe, alftfey (Th. 392).— Newry. Yields with difficulty to the 
knife ; streak white. In the forceps becomes white, and fbses on 
the edge into a blehby colourless glass. Contains some water. With 
borax fuses slowly^ with slight effervescence, into a colourless glass. 

Pkunna. — Hard as quartz. Translucent on the edge. In the forceps 
becomes white, but is infusible. Contains a good deal of water. 
With borax, a small fragment dissolves slowly ; with carbonate of 
soda effervesces briskly, and dissolves speedily. 

Pleonaiite (Blaok Spinel). (Th. 213 ; AL 165).— Amity, New York, 
North America. Scratches quartz; brittle. Invisible alone. No 
water. With borax fiises with great difficulty. 

FolsrmlgBiie (Ph. 261). — ^Friedrichsvam, Norway. Hardness = 5*5; 
streak pale brown. In the forceps inftisible. With borax effer- 
vesces, and fuses rather easily into a glass coloured by iron. 

PrelmiteCFtcftfSdeUte). (Th. 274; Al. 110).— Eesists the knife; hard- 
ness about = 6'0. In the forceps whitens ; the fibres diverge ; it in- 
tumesces and effervesces much, and fuses readily into a pale green 
transparent globule, slightly blebby. No trace of water. With borax 
effervesces much at first, and fuses readily into a transparent glass 
coloured by iron while warm. Does not gelatinize with nitric acid. 

Preliiilte (Th. 274; Al. 110) Scotland. Eesists the knife. In the 

forceps it becomes white; intumesces and effervesces much, and 
fuses into a colourless blebby globule. No water. With borax it 
ftises, with effervescence, very quickly into a colourless glass, and 
dissolves in very large quantity. [In microcosmic salt, dissolves 
more dowly than in borax, with effervescence, into a colourless 
bead, leaving a siliceous skeleton. — ^Ed.] 

PsUom^ane. — Glenmalure Mine, county Wicklow. Hardness » 6'0. 
Decrepitates when heated ; inftisible. 

PflUomelane, botryoidal (Th. 508) Siegen, on the Ehine. Hardness 

= 6*0 ; powder nearly black. Infusible ; not attracted by the mag- 
net after roasting. Contains a httle water. 

Pyonite {Vide Tapax). (Th. 254; Al. 174). — Altenberg, in Saxony. 
Brittle ; scratches quartz feebly. In the forceps it decrepitates a little, 
becomes white and opaque, and is inftisible. Contains no water. 
With borax it fuses slowly into a colourless glass. 

Pyrargylttte ( Vide lolite). (Th. 238 ; Al. 318).— Helsingfors, in Fin- 
land. Hardness about » 3*25 ; yields easily to the knife ; streak 
white. Small fi*agments are translucent on the edge. In the forceps 
cracks a little, becomes white ; in a good blast it glazes on the edge. 
Heated with nitrate of cobalt, it becomes pale blue. Contains a con- 
siderable portion of water. With borax dissolves very slowly into a 
transparent glass, feebly coloured by iron while warm. Very rare. 

oookflcomb (Ph. 212) ^Derbyshire. Yields with difficulty to 

the knife ; hardness about = 6 ; streak greyish-black. On charcoal 
it blackens; emits pungent ftimes, and fuses readily into a globule, 
rough and magnetic when cold. 
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P:yroliialiA, aoioular. — Schurde, Thuringia. Hardness = 2*5 ; powder 
greyisli-black. Infusible. A trace of water. 

Psrroliialte, radiated. — Soft; soils paper like Plumbago ; powder nearly 
black. Infusible. Does not contain water. With borax it dissolves 
readily, and tinges it of a deep amethyst colour. 

Pyrolnalte, oompaot mamillated. — ^Hardness = 2*5 ; powder black. In- 
fusible. No water. With borax as before. ^ 

P yi 'o p e ( Vids Ghumet). 

PyrophywOite ( Vide Topai). (Th. 253 ; AL 1 74).— Finbo, near Fahlun, 
Sweden. Yields to the Imife ; sti:eak white. In the forceps becomes 
white ; and, in a good heat, fuses or rather glazes on the edge. Con- 
tains a little water. With borax effervesces a Little at first and fuses 
very slowly; with acetate of cobalt, becomes blue. 

Pyroxene ( Vide AngUe ; Bronaite ; CSoooolite ; ByperstheBe; M ua- 
aite ; Sahlite). — ^Euses readily on the surface with very slight effer- 
vescence ; but forms a bead with difficulty. With borax soon indi- . 
cates iron, and dissolves very slowly. The black grains from the 
under side fuse readily, with effervescence and intumescence, and 
thereby prove that the other portion has been partially fiised. 

Realgar ( Vid^ Araenlo, red aulpburet of). 

RluBtudte (Ft^e Xyanite). (Th. 241 ; Al. 108)._Tyrol. Yields easily 
to the knife. In the forceps becomes white ; is infusible ; and, with 
nitrate of cobalt, becomes blue. Almost insoluble with borax. Fo 
water. 

Rhodonite (TtV^AIlagite; Buatamite). 

Rhomb Spar. — Cornwall. Scratches calc spar. Effervesces feebly 
with nitric acid when scraped ; decrepitates violently ; when heated 
slowly, it blackens ; is infusible, and does not become magnetic. With 
borax it effervesces briskly, and dissolves readily. 

Rutile {Vide Anataae; Brooldte; Titanium, i^olden-haired). (Ph. 
254). — ^Killin, Argyleshire. Hardness = b^b ; strea^ nearly white ; 
brittle. In the forceps inftisible; with borax it dissolves very 
slowly into a glass of a pale amethyst colour when cold ; with a 
larger proportion of the assay it is almost black and opaque by re- 
flected light, and dark amethyst colour by transmitted light ; in the 
outer flame the colour is discharged ; not made opaque by flaming. 
With salt of phosphorus it dissolves with the greatest difficulty, re- 
quiring a very prolonged and intense heat ; the glass is yellow while 
warm, amethyst colour when cold; — ^the colour is not discharged by 
the outer flame. 

Rutile (Ph. 254). — ^Brocca Mountain, Luganure Mines, county Wick- 
low. Hardness 5 • 0-5*5 ; streak yeUo wish-white. A thin fragment 
is translucent on the edge ; transmits a red colour. In the forceps 
it is infusible ; in an intense heat glazes a little on its surface. ]^o 
water. With borax very slowly soluble ; the glass is colourless while 
warm ; pale amethyst colour while cold; not made opaque by flam- 
ing ; in the outer flame the colour is discharged, and it remain 9 co- 
lourless on cooling. 
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SahUte. {Vide Pyroxene). (Th. 187; Al. 143V-*Tiree Island, Scot- 
land. Hardness = 5*0 ; streak white. In the forceps, in the enter 
flame, it fuses on the edge into a green glass, slightly blebby ; in a 
strong heat it boils a good deal, and a small fragment forms a clear 
green bead with diffilcnlty. Does not contain any water. With 
borax emits a few bubbles; colours the glass faintly with iron ; and 
is very slowly soluble. 

San^hirine (Th. 218 ; Al. 207) Greenland. Scratches quartz feebly. 

In the forceps it is not altered in any respect ; and a fragment is 
in^sible in borax. 

SaiuNmrite (Th. 391). — Geneva. Very hard; almost resists the file. In 
the forceps it intumesces and eflervesces a little, and fuses rather 
readily into a glass slightly blebby. No water. With borax effer- 
vesces a little, and fiises rather speedily into a ^lass coloured by 
iron. 

SoapoUte (Vide NvttaUte; ParaniUne ; WernerUe). (Th. 271 ; Al. 
139). — ^Hardness about = 5' 5. In the forceps intumesces and effer- 
vesces much, and fuses readily into a colourless blebby glass. With 
borax fuses readily, with continued effervescence, into a clear glass. 

Soapolite (Th. 271 ; Al. 139).— Probably from Arendal. Besists the 
knife. In the forceps becomes white and opaque ; it intumesces and 
effervesces, and fuses readily into a blebby translucent globule ; 
[soda flame — ^EnJ Trace of moisture. With borax it fuses readily, 
with continued effervescence, until the assay is entirely dissolved into 
a colourless transparent glass ; with nitrate of cobalt gives a blue 
glass. [With microcosmic salt dissolves readily, with continued ef- 
fervescence, leaving a skeleton. — Ed.] 

[Soapolite, red. — County Donegal. Fuses, with some difficulty, into 
a white opaque glass ; no soda. With borax, dissolves very slowly, 
without any effervescence ; no iron. — ^Ed.] 

Sohwars-ers (Ph. 313). — Nagyag, Transylvania. Brittle. On charcoal 
fuses quietly and readily into a dark globule ; and, after long roasting, 
yields a grain of pale-coloured copper ; when heated on charcoal it 
deposits a white powder, which is pale yellow while warm. (Is this 
Zinc?) 

Seleniie (Th. 119; Al. 19). — l^ear Bonmahon, county of Waterford. 
Yields to the nail. In the forceps becomes white, and foses readily 
into a white enamel. Contains much water. A small piece, with 
nearly an equal portion of powdered fluor spar, on charcoal fuses into 
a bead, transparent while warm, opaque when cold. 

Seleniie, lentioular (Th. 119; Al. 19). — ^Near Paris. In the forceps 
exfoliates, becomes white, and fuses rather slowly into a white ena- 
mel. Contains much water. With borax fuses readily into a clear 
glass. 

[Serpentine. — County Galway. In the forceps ftises on the edge, with 
great difficulty. Contains water (8, p. c). With borax, fuses 
slowly into a transparent bead coloured by iron. With microscomic 
salt, dissolves slowly, with effervescence, leaving a skeleton. — En.] 
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Silvor, arsenical antlmonlal. — Hardness « 3*0; streak dark grey; fresh 
fracture steel grey, and fine grained. On charcoal emits copious white 
frimes, with some smell of arsenic at first, and leaves a bead on the 
charcoal, which, after long roasting, becomes malleable. 

SUvar, mallaaWe Sulpliuret of (Th. 641). — Sombrer^te, Mexico. Sectile; 
cut surface shining. On charcoal it frises very readily, and leaves a 
large bead of silver. 

Silvar Ore, dark red (Th. 648). — ^Abendroth Miue, Andreasberg, in 
the Hartz. Yields easily to the knife ] streak dark red. On char- 
coal it decrepitates violently; but when powdered, and moistened, it 
is speedily reduced. 

Silvar Ore, dark red, maaalve, — ^Hardness about =3*0; streak dark red ; 
brittle. On charcoal decrepitates, and frises very readily into a black 
shilling globule, which is soon reduced to a globule, of pure silver ; it 
deposits a yellowish powder at some distance from the assay. 

Smaragdiie ( Vide BomUende). — ^Hardness near 6*0 ; scarcely yields 
to the knife ; powder white. In the forceps fuses, with very slight 
effervescence, into a green slightly blebby bead, which becomes pale 
blue in a strong heat. No water. "With borax dissolves very slowly 
into a glass slightly coloured by iron. 

BodaUte (Th. 257 ; Al. 113 ; Ph. 127, Jameson,* vol. ii. p. 52).— Kang- 
ardluarsuk Fiord, West Greenland. Hardness nearly equal to Fel- 
spar; yields to the knife ; streak white. In the forceps fuses with 
effervescence into a colourless blebby glass on the edge, which, in a 
prolonged blast, is converted into a white infrisible scoria, probably 
owing to the escape of the soda. Contains a little water. With borax 
it fuses quickly at first, and leaves a porous skeleton, which dissolves 
slowly into a colourless glass. Eeduced to powder, and moistened 
with nitric acid, it gelatinizes ; dissolved in warm dilute nitric acid, 
it gives a white curdy precipitate with nitrate of silver, which blackens 
after exposure to Hght. While fusiog, it makes a slight crepitating 
noise, very hke carbonate of soda when fused on platina >wire. I 
could not detect the muriatic acid with microscopic salt and oxide of 
copper, as recommended by Berzelius. 

Sodalite (Th. 257). — Vesuvius. Colourless, and nearly transparent. It 
is brittle. Contains no water ; and agrees with the Greenland variety 
in its pyrognostic and chemical characters. In the forceps effervesces 
little, and fuses readily into a colourless globule, slightly blebby. 
See Annales de Chimie et Physique, tome xxix. p. 1 7. 

Sodalite (Th.257; Al. 113). — Vesuvius. Of a pale green colour. In 
the forceps, in the outer flame, it is hot affected much ; in the inner 
flame it effervesces and intumesces much, and frises into a transparent 
colourless glass, slightly blebby. No water. With borax fuses 
very slowly into a colourless glass. Eeduced to powder, and mois- 
tened with nitric acid, does not gelatinize. 



* "A System of Mineralogy," &c., &c. By Robert Jameson. Third edition, 6vo, 
8 vols. Edinburgh : 1820. 
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8ordawallte (Th. 380; Al. 321).— Sordawala, Finland. BritUe ; resists 
the knife. Perfectly opaque. In the forceps intumesces a good 
deal, and fiises, with 8l^^ht effenrescence, rather readily into a bril- 
liant black bead, not magnetic. Contains wme water. With borax 
emits a few bubbles, and fuses readily into a glass coloured by iron. 
No manganese. 

8|^li«rofllderlie ( Vide Oarbonate of Xron). (A1.42). — ^Hanau, Germany. 
Translucent and greenish. Hardness « 4-5 ; streak white. Does not 
effervesce with cold muriatic acid ; with warm acid it efferveseeB 
briskly, and is entirely soluble in it. In the forceps, when gently 
heated, it blackens and becomes magnetic ; in the Cueing flame it 
fuses on the edge into a shining greyish-black magnetic scoria. 
With borax it effervesces briskly at flrst, and fuses speedily into a 
glass deeply coloured by iron; a minute portion fiised with borax, so 
as to tinge it faintly with the iron, and touched with a crystal of 
nitre, inchoates, by ^e purple colour, the presence of a little manga- 
nese ; the colour produced by the manganese may be diflcharged by 
the reducing flame 

SphnniUte (Th. 395; Al. 207).— Schemnitz, Hungary. Hardness = 
5*0 ; brittle ; resists the knife. In a very strong heat it becomes 
transparent, and fuses with difficulty on the edge into a blebby co- 
lourless glass. Trace of moisture. With borax it is scarcely soluble. 

8iilMiie,(Ph. 258). — Sartut, ia Greenland. Hardness = 5*3 ; streak white. 
In tiie forceps, in the outer flame, loses its brown colour, becomes yel- 
low and translucent. In the inner flame it fuses readily on the edge, 
with some ebullition and slight scintillation, into a dark-coloured 
scoria ; it does not form a bead unless the assay be very minute. 'J&o 
water. With borax it fuses slowly into a glass, yellow while warm, 
colourless when cold. 

flfilMiie (Ph. 250). — ^Andemach, on the Ehine. Hardness = 5'2 ; streak 
white. In the forceps ^ises rather readily on the edge into a dark- 
coloured glass; the colour of the, unused portion is not altered. 
No water. With borax it dissolves slowly into a glass, yellow while 
warm; in the inner flame it is yellow while warm, and brownish 
when cold. 

Sptoellane (Th. 257; Al. 114). — Jaher, near Laach on the Bhine. 
Hardness =5*5; streak ^hite. In the forceps effervesces sHghtly, 
and fuses rather slowly into a colourless blebby glass. No water. 
With borax fuses rather readily, with prolonged effervescence, into 
a colourless glass. Eedueed to powder, and moistened with nitric 
acid, it soon gelatinizes. 

Spodumene (Th. 302; Al. 109).— Ejlliney, county Dublin. Besists 
the knife ; hardness about» 6*0. In the forcQps, when gently heated, 
it becomes white and very brittle ; [and glows brilliantly — ^Ed- ;] 
curls up and &ses, with very slight intumescence, into a number of 
small globules, which require a good blast to unite them in a clear 
blebby bead. Contains no water. With borax Aises readily at first, 
leaving a transparent skeleton, which dissolves slowly. At the mo- 
ment it fuses, it tinges the flame behind the assay carmine-red (proof 
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of lithia), particularly if the point of the inner flame be let play over 
the edge of the assay ; it is not so readily observed if the assay be 
entirely enveloped in the flame. 

^podnmene (Th. 302 ; AL 109).— Dalkey Quarry, near Dublin. Re- 
sists the knife. In the forceps intumesces, and fdses, with slight 
effervescence, into numerous small globules, which unite in a strong 
heat, and form a blebby globule, ^o water. With borax dissolves 
rather slowly. 

Steatite (Th. 329 ; AL 97).— Eathlin Island, Antrim. Yields easily, 
to the nail ; cuts like wax. In the forceps becomes white, and in a* 
strong heat fuses on the edge into a white blebby enamel ; a very 
small fragment forms a bead. Contains much water. With borax 
slowly soluble [with effervescence. — 'Ed.'], 

Steatite (Th. 329 ; AL 97) Gue Grace, Lizard Point, Cornwall. Sec- 
tile ; does not yield to the nail. In the forceps it fases rather rea- 
dily on the edge, with some effervescence, into a white enamel, and 
a small fragment forms a bead with difficulty. Contains a little water. 
IHssolves dowly with borax. 

[The Steatite of Gue Grace occurs as a Sahlband between the Ser- 
pentine porphyry and the Granite veins that penetrate it ; it derives 
its magnesia from the Serpentine, and its alumina from the Granite ; 
the Steatite commonly found in Granite veins, at Luganure and Bal- 
lycorus, in the Wicklow and Dublin mountains, contains no magnesia, 
and is not so soft or fusible as that found in Basalt at Eathlin Island, 
and it contains less water. — ^En.] 

Staute, red.— (Th. 344 ; Al. 125) Scotland. Yields easily to the 

knife. In the forceps becomes white ; exfoliates, curls up, and frises 
into a white blebby globule. Contains much water. With borax it 
effervesces, and dissolves very rapidly into a colourless glass. [Bis- 
solves readily in micioscomic salt, leaving a skeleton. — En.] Does 
not gelatinize with nitric acid. 

Stilblte. — Benevenagh, county Derry. Its characters are the same as 
last. 

Sferenfeiai^ brown oarbonate of (Th. 108; AL 46). — Strontian, Argyle- 
shire. Its pyrognostic characters same as those of the Carbonate. 

flttronliaB, oarbonate of ( Fide Xnmienlte). (Th. 107 ; Al. 46.)_Golden 
Bridge, near Dublin. Yields easily to the knife. Effervesces briskly 
with muriatic acid, and is entirely soluble in it In the forceps throws 
out a white cauliflower-like excrescence, tinges the flame behind the 
assay deep carmine-red, and is infusible. No water. With borax it 
effervesces much, and fuses very speedily, and in large quantity, 
into a glass, which is opaque when cold, if saturated. 

SferoBlian, green oarbonate of (Th. 107; AL 46.). — Strontian, Ar- 
gyleshire. Its pyrognostic characters same as those of the Carbonate. 

Strentiaa, enlpliate of (Th. 109 ; Al. 49) Bristol Hardness about 

B 3*0. In the £arceps a large piece decrepitates; a small fragment 
fiises easily into a white enamel; and when well roasted, it tinges 
the flame behind the assay carmine-red ; but not so strong as the 
carbonate of Strontian. No water. With borax fiises readily, and in 
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large quantity, into a glass which becomes opaque when cold, if sa- 
turated. 
Sulphate of Iifane, omniMiot hydronm, — Hardness less than calcareons 
spar. In the forceps fuses readily into a white opaque globule, which 
boils a little if intensely heated. Contains much water. With borax 
dissolves very readily into a clear glass, which becomes opaque when 
cold, if a sufficient quantity of the assay be used. 

Table 8iMur(FtV2eWollMioiilte). (Th.l29; A1.152) Cziklowa, in the 

Banat, Temeswar. Does not effervesce with muriatic acid. Yields 
to the knife. In the forceps fuses, with slight effervescence in the 
inner flame, into an opaline globule. Contains a little water. With 
borax fuses slowly into a colourless glass. Dr. Thompson gives the 
name of WoUastonite to a different mineral (Qu. SteUite). 

Table Spar (Th. 129 ; Al. 152).— Hardness about = 3*5. Does not ef- 
fervesce with nitric acid. In the forceps decrepitates slightly, and 
fuses readily into a white enamel ; in a strong heat it effervesces a 
Httle. !No water. With borax dissolves readily into a transparent 
colourless glass. 

Table Spar (Th. 129). — Does not effervesce with acid. Hardness 
about = 4*0. In the forceps it fuses on the edge into a semi-transpa- 
rent glass, and forms a bead with some difficulty in a prolonged 
blast. With borax effervesces a little at first, and fnses rather slowly 
into a colourless glass. 

Talo (Th. 357 ; Al. 90).— Si Stephen's, Cornwall Yields easily to 
the knife. In the forceps fnses readily, with some intumescence and 
effervescence, into a brownish black scoriaceous bead, feebly magnetic. 
With borax ^es readily, with effervescence, into a glass coloured 
deeply by iron. 

Talo, indurated (Al. 91). — Shetland. Hardness about « 4*0; streak 
white. Sectile in a low degree. In the forceps foses, with great 
difficulty, on its thinnest edges. Trace of moisture. With borax 
emits a few bubbles, tinges it with iron, and dissolves very slowly. 
[With microcosmic salt, intumesces and dissolves, leaving a siliceous 
skeletoA. — ^En.] 

Talo, Venetian (Th. 186).— TyroL Flexible, sectile. Yields to the 
nail. In the forceps exfoliates and fuses on the edge into a white 
enameL N^o water. With borax effervesces much, dissolves spee- 
dily, and in large quantity, into a clear glass not rendered opaque 
by flaming. Not soluble in hot nitric acid. 

Tantalite ( Vide Ck>lumbite). (Ph. 272 ; Th. 484).— Connecticut, I^orth 
America. Hardness about = 5*25; streak pale reddish-brown. In a 
good heat it fuses on the edge into an iron-grey glaze ,* not attracted 
by the magnet. No water. With borax fuses very slowly into a 
glass slightly coloured by iron; if saturated, the bead becomes greyish 
by flaming, and nearly opaque ; with borax and nitre gives a trace of 
m^mganese. With salt of phosphorus dissolves slowly into a glass 
coloured by iron while warm; does not become red when cold; there- 
fore, does not contain Tungsten. 
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Tennawtite (Th> 630).~HuelDam8e}Mme, St. Day, Cornwall. Brittle; 
yields easily to the knife ; powder dark-grey. On charcoal does not 
decrepitate ; when first heated, it bums with a pale blue flame round 
the assay ; fuses readily ; emits sulphurous acid fumes and an arse- 
nical small foi a. short lime.. . Tk^ Aised scoria is attracted by the 
magnet. When well roasted, a grain of copper will be found on break- 
ing the assay. . %. . 

ThonuKmite ( ^td^ OhamUo), (Th. 314j Al. 124) Eilpatri'ck^ ,near 

Glasgow. Yields to the ^life; hardness about = 5*0. In the forceps 
it becomes white, ezfoHates, intujnesces, and fuses readily into a 
white bead, whadi, if intensely heated, effervesces a little, and be- 
comes nearly transparent and colourless. Contains waten With borax 
effenresc^.a little^ at ^t, e^d fuses readily into a. colourless glass. 
Gelatinizes readily with nitric acid. Thompson says, ^* it does not 
matbJ' 

ThonnNWitte (T)i. 314,; AL 124).--rProm the neighbourhood, of Glasgow. 
Scarcely yields to the knife ; hardness about =» 5*0-5 '2. In the for- 
ceps becomes white, intomesces, andftises, with slight effervescence, 
into a blebby, semi-transparent, colourless bead. Contains much 
water. WilJi.bor^x effervesces a little at first, and fuses speedily 
into a colourless glass, leaving a small skeleton which dissolves 
slawly.'. . Gelatinizes readily with nitric acid. 

Tin, ovpgreoiui iiii^plii«Fttft of (Th* 586). — St. Agnes, Cornwall. Hard- 
ness s=^9*D; streak, blaokish. On charcoal emits slight sulphurous 
smell, and fiises very readily into a magnetic bead. Yields copper 
aftec long roasting. 

Tin, osdde of (Th. 585).— Saxony. Yields with difficulty to the knife; 
hardness = 6*0 ; streak white. On charcoal it decrepitates, and in a 
good reducing flame it yields a malleable globule, brilliant while hot, 
dull when cold, on account of its rapid oxidation. 

Titanium, golden-haired ( Vide Butile). ^Piedmont. Infusible. With 
borax effervesces briskly at first, and fuses rather slowly into a 
tranq)arent glass, which is colourless if the assay be small, but, if 
the proportion of the assay be increased, the glass is yellowish-green 
while hot, and bl|ickish-brown while cold, by transmitted Ught ; and 
if sattirated, becopoes white by flaming. Wil^h salt of phosphorus, 
it effervesces briskly at flrst ; gives a glass, yellow while Hot, then 
greenish,, and Anally a pale amethyst colour when cold ; and leaves 
a residuum which dissolves very slowly. 

Topes (Ftc2a.P3ronite; Fyrophareelito). 

Tonnnallne, Uaok. — Bov^ Tracey, DeTonshire. Resists the knife. In 
the fbreeps it fuses readily, with intumescence and efferr^soenoe, into 
a dark^cdonred slag. No water. With borax it effervesces, breaks 
ufi,'t and^ftises quickly into a glass coloured by iron. 

Tonmaailinej blaok. — Land's End, Cornwall. Fuses readily, with much 
intumescence and effervescence, into a black bead. With borax ef- 
fervesces and fuses readHy into a glass coloured by iron. [With salt 
of phosphorus dissolves readily, leaving a skeleton of silica ; bead 
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cherry-red when hot, green on cooling, and colourless when cold.-^ 
Ed.] 

Tourmaline, green. — Chesterfield, America. Besists the knife. In the 
forceps it foses on the edge, with slight intumescence, into a greyish- 
white rough enameL No water. With borax it effervesces at first, 
breaks up, and fuses quickly into a clear glass, coloured by iron while 
warm; with nitrate of potash, manganese is made apparent. 

Tourmaline, green. — KUliney, county Dublin. Characters same as last: 
not so much manganese. 

TremoUie, asbestiform ( Ft(2^ Hornblende). (Th. 194; Al. 147).^ 
Camborne, Cornwall. Hardness = 4*5. In the forceps fuses, on the 
edge, with difficulty into a greenish glass, with scarcely any efier- 
escence. No water. With borax emits some bubbles, and fuses 
slowly into a colourless glass. 

Tremolite, orystallised (Th. 194; Al. 145).— St. Gothard. Hardness 
about = 5*0. In the forceps, in the inner flame, fuses on the edge, 
with some effervescence and intumescence, into a blebby white 
glass, rendered more transparent in a strong heat; and a small 
fragment forms a bead with difficulty. No water. With borax 
emits a few bubbles, and fiises rather readily into a glass slightly 
coloured by iron. 

Triiihyline. — ^Bodenmais, Bavaria. Hardness about = 5 ; streak white. 
In the forceps fuses readily into an iron-black globule, feebly at- 
tracted by the magnet ; in a stronger heat the assay spreads over the 
points of the forceps; heated with some of Turner's test (bisulphate 
of potash four and a half parts, fluor spar one part) it tinges the 
flame red. Contains very little water. With borax dissolves speedily 
into a glass deeply coloured by iron. With nitre it indicates man- 
ganese. 

Turqvoiae ( Vide Calaiie) ^ 

Uranium, oxydulous (Th. 268). — ^Hardness^: 5'5 ; streak black. Infd- 
sible ; glazes a little in a strong heat; Contains a good deal of water. 
With borax it emits some bubbles, and dissolves readily ; in the outer 
flame it is greenish, and contains numerous black floculi ; in the inner 
flame it becomes clearer and of a darker colour. 

Voltiine ( Vide SSno ozysnlplraret). (Th. 540). — Lanescot Mine, Corn- 
wall. Hardness=5'0-5'5; streak white. Decrepitates violently even 
when reduced to powder and moistened ; it deposits on the charcoal 
a powder, yellow while warm. Contains no water. With borax it 
breaks up into minute pieces, and dissolves slowly into a glass, co- 
lourless while warm, which exhibits milky streaks when cold ; by 
careM flaming it may be made more opaque ; in the inner flame it 
remains transparent when cold, and cannot be made opaque again 
without a fresh portion of the assay being added. Bare. This ap- 
pears to be the mamillated blende of Phillips; see his Mineralogy, 
Third Edition, page 353. 
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^RTavemte (Th. 308 ; Al. 24).— Clonmel, Tipperary. Yields to the 
knife; hardness about = 4*0 ; streak white. In the forceps it becomes 
white ; the fibres diverge, but are infusible. Gives out a good deal 
of water. With borax fuses readily into a colourless glass, in large 
quantity; with nitrate of cobalt, becomes blue. 

'Wernerite (Vide Soapolite). (Th. 271 ; Al. 139).— Arendal, Norway. 
Hardness about = 5*0. In the forceps fuses readily, with intumes- 
cence and effervescence, into a colourless blebby glass, l^o water; 
With borax fuses readily, with continued effervescence, into a clear 
glass. 

IWltliamiie (Th. 376; Al. 156).— Glencoe, Argyleshire, Scotland. 
Nearly as hard as Felspar ; streak white. Translucent in thin frag- 
ments. In the forceps fuses readily, with intumescence and effer- 
vescence, into a dark-coloured slag, which melts with some difficulty, 
on the edge into a black shining glass. No water. With borax fuses 
readily into a glass coloured by iron while warm ; with nitre it in- 
dicates the presence of a little manganese. 

^Ptrollaatoniie ( Vide Table Spar). (Th. 130) Kilsyth, Scotland. Yields 

to the knife. In the forceps faseB readily into a transpare/it colourless 
globule, which effervesces a little in a strong heat. Trace of water. 
With borax fuses readily, with slight effervescence at first, into a co- 
lourless glass, and dissolves in large quantity. 

Zino, blue fliliokras oxida of. — Catherinenberg, Siberia. Hardness <= 4*5 ; 
streak white. Does not effervesce with muriatic acid. In the forceps 
it tinges the flame a fine bright green; intumesces, and fases on the 
edge into a white enamel. Contains a good deal of water. With 
borax it fuses speedily, with effervescence, and in large quantity, 
into a clear glass, and does not become opaque on cooling, even when 
saturated. 

Zinc, oarbonato of. — Hardness = 4*5 ; streak white. Effervesces with 
nitric acid. In the forceps becomes yellow while hot, and deposits a 
powder on the points of the forceps, yellow while warm, white 
when cold ; glazes on the edge. With borax gives a transparent 
bead, yellow while hot. 

Zinc, carbonate of. — Siberia. Hardness = 4*5 ; streak white. Effer- 
vesces with nitric acid when scraped. In the forceps becomes opaque 
and yellow while hot. Infusible, but is slowly vaporized. Yery 
flue. 

Zinc, ozysnlpimret ( Vide Voltsine). 

Zinc, pale blue silicate of. — Cumberland. Hardness = 4*5 ; streak white. 
Li the forceps intumesces a little, tinges the flame greenish, and is 
in^sible ; it is pale yellow while warm, and white when cold. Con- 
tains a little moisture. With borax it dissolves very slowly. With 
acetate of cobalt it turns blue. 

Zinc, ailicioai oKide of. — Cziklowa, iu the Banat. Specific gravity = 
3*36. Hardness = 5*0 ; streak white. In the forceps small fragments 
fly off; it becomes opaque, white, and brittle; while hot it is yellow, 



198 JOUBKAL OF THE GEOLOGICAL SOCZETT OF DX7BLIK. 

and tinges the flame pale green, and fuses on the edge into a white 
enamel. No water. Witii borax it eflerveirces at first, and dissolyes 
rather readily into a transparent glass, which is pale yellow while 
warm, and does not become opaqne by 'flaming, ' efren when saturated. 
With salt of phosphorus it fhses into a trauBparent bead, which be- 
comes opaline on cooling, and a portion remains undissolved. Se- 
duced to powder it gelathmres in muri&tic acid in a fesw miiL\ites. 

2Qno, white carbonate of.— -Catherinenberg, Siberia. Hardness about 
= 4*0. Effervesces briskly with muriatic acid. In ihe forceps in- 
fusible, but becomes yellow while warm. "No water. With borax 
it fuses, with prolonged effervescence, into a tran^arent glass, 
which, when saturated, becomes opaque on cooling. • ' 

Zoiidie ( Vide IMdote) (Th.270 ; Al. 150).— From Williamsburg, Mas- 
sachussets, iforth America. Hardness nearly e(^udl to qukrtz. In 
the fl)rceps fuses readily, with intumesi^enoe, into a pale green scoria, 
which glazes on its suiface in a very strong heat. No water. With 
borax fuses readily, with effervescence^ into a transparent bead, co- 
loured by iron while warm. s • , 

Zoisiie (Th. 270; Al. 150) — ^From Saxony. Resists the knife ; hard- 
ness about = 7*0. In the forceps it intiimesces, effervesces, and fuses 
readily into a pale green scoria. No water. With borax it dis- 
solves speedily, with efferviescence, into a transparent ghuls, coloured 
by iron while warm. 

Zoifdie (Th. 270; Al. l50).— From StrabaAe, County Tyrone. Resists 
the Imife. In the forceps fuses into a dark green slag. ' No water. 
' With borax it breaks up, and fuses readily into a cleai" glass coloured 
by iron while warm. ' .<..». 

Zoisiie. — Pfitch, Tyrol. Resists the knife ; hardness = 7*0. In the for- 
ceps intumesces, effervesces, and fasedreaSdHy into a pale green scoria. 
No water. With borax it dissolves speedily at first, and leaves a re- 
sidue more slowly soluble; the gidiss is coloured by' iron; 



ANNUAL GENERAL MEETING, WEDNESDAY, FEBHUAHT 6, 1861. 

The Rev. Sakttbl Hatjghton, President, in the dhair. 

The Society met at 2 o'clock, when the following Report from Council 
was submitted and adopted : — 

BEPOBT, 

The Council have to congratulate the Society on the satisfactory posi- 
tion which it now holds, and the prosj^ects- whidi sii open to it of in- 
creased usefhlness and prosperity. 

The number of the Society has been increased during the past year 
by the addition of eight Honorary Members^ two Ltfe Members, two 
who have paid Half-life Composition, and twenty Ahnxtal Members, — 
making a total accession of thirty-two new Members. 
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On the other hand, they have to regret the loss by death of one Ho- 
norary Member, soon aftar his election, and of one Life Member; as also 
the loss of four Anmial Members, who, after payment of their subscrip- 
tion, have resigned their connexion with the Society ; and of two An- 
nual Members, whose names are now remoyed from the list in conse- 
quence of the non-payment of their liabilities. 

The balance of gain to the Society, therefore, amounts to 24, of 
whom 7 are Honorary Foreign Members, and 17 are Contributing 
Members. * 

The finances of the Society are in an equally satisfactory condition, 
as, after the payment of all liabilities, and the addition of £18 14«. to 
the sum invested in Government Stock, there is a balance ia hand of 
£30 10*. lOd. 

Your Council hope that by continuing for a few years the same care 
and economy in the management of its funds, that has lately been exer- 
cised, they may so increase the property of the Society as to! acquire a 
emaU permanent income, which may be devoted to the more complete 
illustration of the papers published in the Joumal^ 

The arrangement ent^d into for the publication of the Journal with 
the editors of the ^'I^^atural History Eeview" has been ibroiight to a 
close by the termination of that periodical ; but your Council are happy 
to say that equally satisfactory arrangen^ent^ haire been made for ihe 
future. . ^' ; J ... 

The Society will henceforward priAt 250'Qopies of its Journal for the 
use of its Members and for exchange with Scientific Institutions, and 
will also imite with other Scientific Societies in printing extra copies for 
a new scientific " Quarterly Journal of Science," under the editorship 
of our President, copies, of which will be sent to the principal Libraries 
of Europe and America. The cost of printiag will be about £4 10*. Od, 
per sheet, instead of £5, as befora - > 

In the Appendix will be found, as usual : — 

1st. A list of the Members now oii the books of the Society. 

2nd. A list of the Members gained and lost duxiug. the past twelve 
months. , 

8rd. An abstract of the Treasurers' account for the year 1860. 

4th. A list of the Donatiojus received during.the ye^. 

5th. A list of the Societies a^d Institutipus to. whom a copy of the 
Journal is forwarded. ^ 



200 JOTTBFAL OF TEB GSOLOGICAL SOaETT OF DI7BLIK. 



APPEm)IX TO AIl^NIIAL REPORT. 



No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1861. 



Membera are requetted to correct errore in this List, by letter to^ the 
Rev. Samuel Haughton, Trinity Chllegey Dublin. 

HONORARY MEMBERS. 
Elected. 

1844. 1. Bou6, Ami, For. Mem., L. 6. S., Parte. 

1861. 2. Daubree, M., Straebourg. 

1861. 8. Delesse, M., Inge&iear des Mines, Farit. 

1861. 4. De Serres, M. Marcel, Montpelier. 

1861. 5. Deville, M. Charles, Paris. 

1861. 6. DeyUle, M. Ste Claire, Paris. 

1861. 7. De Koninck, M. L., Liege. 

1861. 8. Geinitz, M. H. B., Dresden. 

1844. 9. Lyell, Sir Charles, F. R. S., 53, ffarley-sireet, W., London. 

1844. 10. Murcliison, Sir Roderick I., F. R. S., 16, Belgrave-square, London. 

1832. 11. Sedgwick, Rev. A., F. R. S., Cambridge. 

HONORARY CORRESPONDING MEMBERS. 

1854. 1. Thomas Oldham, F. R. S., India. 

1854. 2. Arthur A. Jacob, C. K, India. 

1855. 8. Joseph Medlicott, India. 
1859. 4. John Gordon, C. K, India. 

1859. 5. Henry J. B. Hargrave, C. E., India. 

1859. 6. John Hime, C. £., Pemambuco. 

MEMBERS WHO HAVE PAID LIFE COMPOSITION. 

1853. 1. Allen, Richard Pordy, Austin Friars, London. 

1861. 2. Brown, Markham, Oonnoree Minesj Oooea. 

1857. 8. Carson, Rev. Joseph, D. D., F. T. C. D., Trinity College. 

1832. 4. Davis, Charles, M.D., 33, York-street. 

1861. 5. Fottrell, Edward, Vpper Leeson-street. 

1857. 6. Greene, John Ball, 6, Ely-place. 

1857. 7. Haliday, A. H., A. M., F. L. S., M. R. I. A., Harcourt-street. 

1831. 8. Hamilton, Sir W. R., M. R. I. A., Observatory, Dunsink. 

1848. 9. Hanghton, Rev. Professor, F. R. S., 40, IHniiy College. 

1850. 10. Hone, Nathaniel, M. R. I. A., St. Doulough's, Co. Dvblin. 
1831. 11. Hutton, Robert, F. G. S., Putney Park, London. 

1851. 12. Jukes, Joseph Beete, F. R. S., 51, Stephen* s-green. 
1834. 13. King, Hon. JameSt M. R. I. A., Mitchelstown. 
1844. 14. King, John, Dame-street. 

1856. 15. Lentaigne, John, M. D., Great Denmark-street 

1848. 16. Luby, Rev. Thomas, D. D., F. T. a D., TWnify College. 
1851. 17. Malahide, Lord Talbot de, F. R. S., Malahide Court, Malahide. 

^ 1838. 18. Mallet, Robert, C. E., F. R. S., 1, Grosvenor-terraee, Monkstown^ Co. 
Dublin, and 11, Bridge-street, Westminster, London, 8. W. 

1846. 19. Murray, B. B., 69, Louder Gardiner-street. 

1859. 20. Ogilby, William, F. R. S., Liscleen, Dunmanagh, do. Tyrone. 

1849. 21. Sidney, F. J., LL. D., 10, Herbert-street. 
1861. 22. Whit^, John Irvine, LL. D., Henrietta-street. 
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MEMBERS WHO HAVE PAID HALF LIFE COMPOSITION. 

Elected, 

1831. 1. Bafltie, Re^. James Kennedy, D. D., Ardtrea, 8tewartatowu. 

1854. 2. Barnes, Edward, Bdllymwrtagh, Co. fFicklow, 

1832. 3. Bryce, James, High School, Glasgow. 

1855. 4. Clarke, Edward, 8, Frankfort Buildings, Bathgar. 

1854. 5. Clemes, John, lAiganure Altne, GHendalough, Co. Wicklow. 

1857. 6. Crawford, Robert, C. K, cai^e of Messrs. Peto and Beits, 9, Great Georges- 

street, Westminster. 
1861. 7. Crosbie, George, Ardfert Ahhey, Ardfert, TrdUe. 
1861. 8. DnnaUy, Lor^ KUlwy, Nmagh. 

1856. 9. DnNoyer, 6. V., M. R. I. A., 51, Stephens-green. 
1832. 10. Dunraven, Earl of, F. R. S., Adore, Co. Limerick. 

1836. 11. Enniskillen, Earl o^ M. R. I. A., Florence Court, Enniskillen. 

1844. 12. Esmonde, Sir Thomas, Bart., M. R. I. A., 9, Johnstown Castle, fFexfbrd. 
1854. 13. Foote, Frederick J., 61, Stephen*s-green. 
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Berlm.— Zdtschrift fiir Allgemeine Erdkundcj Nos. 76, 77, 78, 82, 84, 86, 86. Pre- 
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Zeitschrift fiir die Gesammtenn Naturwissenchaften, Vols. XI., ^11. Presented 

by the Editors. 
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Professor Oldham, Director^GeneraL 
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Charle8ton.-~Proceedings of the Elliott Society of Natural History, No. 1. Presented 
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Cornwall — ^Annual Report of the Royal Comwail Polytechnic Society, 1859. Presented 
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Copenhagen.—- Review of the Royal Danish Academy of Sciences of Copenhagen. Pre- 
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Dublin — ^Natural History Review, Vols. V., VI., VII., and Vol L, New Series. ' Pre- 
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Proceedings of the Natural Histoiy Society, Vol. I. Presented by the Society. 
The Atlantis, Nos. 2, 3, 4, 5. Presented by the Editor. ^ 
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Hanan, iiber die Gesellschafts-Jahre von August 1855 bis 1857, & die 50-Jahrige 
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Naturhistorische Abhandlungen aus dem Gebiete der Wetterau, August, 1858. 
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Kilkenny. — Proceedings and Papers of the Kilkenny and South-East of Ireland Arehao- 

logical Society, Vol. II., Nos 23, 24, 26, 26, 27. Presented by the Society. 
Lancashire. — Transactions of the Historic Society of Lancashire and Cheshire, VoL XII. 

Presented by the Society. 
Lausanne. — Bulletin de la Society Vaudoise des Sciences Naturelles, VoL VI., Nos. 44, 

45, 46. Presented by the Society. 
Leeds Annual Report of the Leeds Philosophical Society, 1859-60. Presented by the 

Society. 
Liverpool — Proceedings of the literary and Philosophical Society of Liverpool, No. 14. 

Presented by the Society. 
London. — Journal of the Proceedings of the Linnean Society ; Supplement to Vol. lY. ; 

Botany, Vol. IV., Nos. 16, 17. Presented by the Society. 
■ ■ Quarterly Journal of the Geological Society of London, Nos. 60, 61, 62, 63, and 

64. Presented by the Society. 

Proceedings of the Royal Geographical Society, Vol. IV., Nos. 1, 2, 8, and 5. 



Presented by the Society. 

Journal of the Royal Geographical Society, Vol. XXIX. Presented by the Society. 

Proceedings of the Zoological Society, pp. 369-560, Part 3, 1859, and Parts 1 



and 2, 1860. Presented by the Society. 

Report of the British Association for the Advancement of Sdence, Aberdeen 



1 859. Presented by the Association. 

Proceedings of the Royal Institution of Great Britain, Part 10. Presented by 



the Institution. 

Proceedings of the Institution of Civil Engineers, Vols. VII., VIIL, X , XIII., 



XVI., XVIL, XVIII. Presented by the Institution. 
Lyons. — Memoires de TAcademie Imp. des Sciences, &c., de Lyons, Classes des Lettres, 

VII. Classe Science, VII. et IX. Presented by the Academy. 
Annales dela Societe Imp. d'A^riculture de Lyons, 8rd Series, II., III. Presented 

by the Society. 
Manchester. — Transactions of the Geological Society of Manchester, Parts 2 to 9, and 

Nos. 1 and 2, Session 1860. Presented by the Society. 
Annual Report of the Manchester Geological Society, 1859. Presented by the 

Sodely. 

IVoceedings of the Literary and Philosophical Society of Manchester, 1858-9, 



Nos. 1-16; 1859-60, Nos. 1-14. Presented by the Society. 
Memoirs, 2 Series, Vol. XV. Presented by the Society. 



Missouri. — Geological Report of the Country along the Line of the S. W. Branch of the 

Pacific Rwlway, State of Missouri. By G. S. Swallow, State Geologist. Presented 

by the Author. 
Munich. — Sitzungsberichte der Konigl Bayer : Akademie derWissenschaften zu Miincben 

1860, Nos. 1 and 2. Presented by the Academy. 
Neuchatel. — ^Memoires de la Societe des Sciences Naturelles de Neuchatel, Vols. IV' ^^ 

V. Presented by the Society. 
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NewhaTon. — Ameiican Journal of Seience and Arts, Nos. 84-90. Presented by the 
Editor. 

Journal of the Elliott Society of Natural History, Vol. I., Parts 1 and 2. Pre- 
sented by the Society. 

Philadelphia Proceedings of the Academy of Natural Sciences of Philadelphia, 1859, 

pp. 1—284. Presented by the Academy. 

— Extracts from the Proceedings, lee., of Papers, per Isaac Lea, LLi. D. Presented 

by the Academy. 

Observations of the Genus Unio. By Isaac Lea, LL. D. Presented by the 



Academy. 

St. Louis. — Transactions of the Academy of Natural Sciences of St. Louis, Vol. I., 
No. 3. Presented by the Society. 

St Petersburg. .» Verhandlungen der Russich Kaiserlichen Mineralogischen Gesell- 
schaft, 1831, 1856, 13 Parts. 

■ Figures and Descriptions of Canadian Organic Benuuns, Decades 1, 8, and 4. 

Presented by Sir W. B. Logan. 

Vienna. — Jahrbuch der EK. G^log. Relcbsanstalt, 1859, Parts 3 and 4, No. 1, 1860. 

Washington. — Report of the Superintendent of U. S. Coast Survey for 1867. By Pro- 
fessor A. D. Bache. Presented by the Author. 

Tork. — Proceedings of the Greological and Polytechnic Society of Torkshire, 1859 . Pre- 
sented by the Society. 

Presented by the Authort. 

Austin On Lower Silurian Rocks on the S. E. of Ireland. By Major Austin, F. G. S. 

Presented by the Author. 
Barrande. — On the Primordial Fauna and Taconic System. By J. Barrande. With 

additional Notes by Jules Marcon. Presented by the Author. 
Dalton. — On the Phosphates and Arseniates. By John Dalton, D. C. L., F. R S. 

presented by the Author. 
Lord De Grey. — Address delivered at the Annual Meeting of the Royal Greographical 

Society, May, 1860. By the Earl De Grey and Ripon. Presented by the Author. 
M'ClintodE. — Meteorological Abstract from the Fox. By Captain Sir L. M'Clintock. 

Presented by the Author. 
Stoves. — ^The Alloys of Copper and Zinc. By J. H. Stoves. Presented by R. Mallet, 

Esq., C. E. 
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Aberdeen, University Library. 
Albany, . . State Library, New Tork. 
Amsterdam, . Royal Academy c^Sdenoes. 
Belfast, . . Queen*s College Library. 
Berlin, . . Royal Academy of Sciences. 

German Geological Society, per Bessersche Bnchhandlung, Behren-str.^ 
7, Berlin. 
Bordeaux, . Imperial Academy of Sciences. 
Boston, . . American Academy. 

Natural History Society. 
Bristol, . . Institution fbr the Advancement of Science, Literature, aud the Arts. 
Brussels, . Academy of Sciences. 
Calccttta, . Pubh'c Libraiy. 
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Hanover, 
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Leeds, 

Lbipzig, . . 
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LOBDON, . . 



Ltobs, . . . 



Manohestbb, 

Melbourne, . 
Milan, . . 
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riiilosoikhlcBl Society. 
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Soyal Society of Sdence. 

Qaeen's College library. 

Royal InstitiitioiL 
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Royal College of Surgeons* Library. 

Royal Lrish Academy. 

Uniyersity Libraiy. 

Royal DnbliB Society. 

Natural History Society. 

Oidaance Survey Library. 

Geological Survey of Ireland. 

University Philosopliical Society. 

University Zoological and Botanical Assodation. 

Royal Sodety. 
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Sodety of Arts. 

University Libraiy. 

Sodety of Physics and Natural EBstory. 

Queen's College Libraiy. 

Sodety of Physics. 

University. 

University. 

Royal Libraiy. 

ArduBologicid Sodety. 

Soci6t6 Vaudoise des Sdenees Natnreliest 

Geological and Polytechnic Sodety of the West Riding of Yorkshiw. 

Philosophical and literaiy Sodety, 

Royal Academy of Sciences (Saxony). 

University. 

The Literary and Philosophical Sodety. 

Historic Sodety of Lancashire and ChesUra. 

Geological Survey, Jermyn-gtreet, 

British Museum. 

Sodety of Arts, Jokn-ttreet, Ade^kL 

Royal Institution, Albemarle- street. 

Royal Sodety, BurKn^ton House, 

Geological Sodety, Somerset House, 

Linnean Sodety, Burlington Souse, 

Geographical Society, 16, WkUehall-plaee, 

Civil Engineers, Institution o^ 26, Great Oeorfft^s-street, Ifutminster. 

Royal Asiatic Sodety, 6, New Burlinffton-street, 

Royal College of Suigeons. 

Zoological Society, 11, ffanover->square. 

AtheniBum, 14, fFdUngton-street^ Strand, W. G, 

Literary Gazette. 

The Hon. the East India Company, East India House, 

La Sodet6 Imperiale d'Agriculture, d'Histoire Naturdle, et des Arts 

Utiles. ' 

Sodete Linneen de. 
Academie Imperiale de. 

literaiy and Phaosophical Sodety of. [See., R. C. Christie]. 

Geological Society. 

Philosophical Institute of Victoria. 

Imperial Institute of Sdence. 

State Survey and University, Geological Rooms, Columbia, U- S. A. 
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MoDBarA, . . Imperial Institiite of Sdeoce. 

MmncH, . . Bojal Academy of Science. 

KiuoBATEL, . Bodet^ dee Sdenees Natarelles. 

K9W Hayek, The Editon of Silliman's Joumal of Science and Art. 

OzFOBD, . • Bodldan libnuy. 

Ashmolean Society. 
Pabis, . . . Ecole Polytechnique. 

Geological Society. 

L'Ecole Imp. dee Itfjnes. 

Inetitate of France, 

Bibliotheque Imp. 

Jardin des Plantes, BiUiotheqne. 
Phuabslfhia, American Philosophical Society. 

Kataral History Society. 
Pltmotjtb, . Plymouth Institution and Devon and Ck>m'^all Natoral History Society. 
Quebec, . . Literary and Historical Society. 
Rouen, . . Academy of Sdence. 
Rome, . • . The Vatican Library. 
St. Asdbews, UniTersity Library. 
St. Petbbsbubo, Imperial Academy. 

Central Physical Observatory of Russia. 
Stookhouc, . Boyal Academy of Science. 
Stbasboubg, Society des Sciences Naturelles de. 
ToBONTO, G.W., Canadian Institute, per Thomas Henning, Esq. 
ToxTLOusE, . Academy of Sdenoea. 
TuBiN, . . . Royal Academy. 
UpsALAy . . Royal Society of Sdenoes. 
ViERNA, . . Imperial Academy of Sciences. 

Prof. W. Haidinger, of Vienna, as Editor of the " Jahrbnch der K. K. 
Geologischen Reichsanstalt." 
Washington, Smithsonian Institute Library, per Henry Stevens, Esq., Morley'u Hoiel, 

Tyajalffor-^quare, London, 
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The ballot having closed, the following gentlemen were declared 
duly elected : — 

Pkesidbnt. — ^Eev. Professor Haughton, F,R.S. 

VicE-PfiEsiDEBTTS — Robert Callwell, Esq.; Robert Mallet, C, E., 
• F. R S. ; James Apjohn, M. D., F. R. S. ; Professor W. H. Harvey, M. D., 
F. R S. ; Rev. H. Lloyd, D. D., F.R. S. 

Trbasuebbs. — ^Gilbert Sanders, Esq. ; F- J. Sidney, LL.I). 

SBCBETAarBS. — Joscph Booto Jukes, M. A., F. R. S. ; Robert H. Scott, 
M. A. 

CoxmcrL: — Lord Talbot de Malahide; Sir Richard Griffith, Bart., 
LLD.; John Kelly, Esq.; Samuel Downing, LL.D., C. E.; John B. 
Boyle, Esq. ; J. R Xinahan, M. B., F. L. S.; Alexander Carte, M. D.; 
Edward Wright, LL.D.; Samuel Gordon, M.D. ; William H. Baily, 
F. G. S. ; Alphonse Gages, M. R. L A. ; R. S. Reeves, Esq. ; George 
MacDowell, F. T. C. D. ; Rev. Joseph A. Galbraith, F. T. C. D. ; WiUiam 
Andrews, Esq. 

The Society then adjourned till 8 o'clock. 



ADJO0BKED AKNIVEBSART MEETING. 

The Pbestdbnt in the Chair. 

The Rbv. Samxtel Haxtghton (President) proceeded to deliver the 
following 

UTNUAL ADBBESS. 

GENTLXMEif , — Since I last addressed you from this chair, a year of un- 
usual scientific activity has passed,, during which a large number of 
papers of more than usual interest have been communicated to the world 
by means of this Society. In a city likeDubHn, possessed of so many aids to 
scientific research, a healthy competition exists among the various scien- 
tific societies; and I think I may congratulate the members of the Geolo- 
gical Society on the fact that we have not lagged behind in the race during 
the past year. We have had read before us during that period eighteen 
geologiccd papers of more or less interest, but all possessiiig some feature 
of original thought or research that renders them worthy of preservation 
in the pages of our Journal. It would be impossible for me to do justice 
to all in so large a number; but I shall endeavour to bring out some of 
the more important features of a few, referring you for details to the 
papers themselves, or to your recollection of them, as read before us. 
The following list contains the titles of these papers :•— Descriptive Geo- 
logy and Paleontology ; 1 . Sir Richard Grifith, '' On the Stratigraphical 
Bivisions of the Irish Carboniferous Series, as exhibited in the local 
tables, prepared according to fossiliferous arrangement, in reference to 
the Geological Map of Ireland ;" 2. Mr. William H. Baily, " On Cory- 

JOURW. eEOL. SOC. DTTB. — ^VOL. IX. 2 F 
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nepteris, a new generic form of fossil fern ;** 3. Mr. John Kelly, '' On 
the Greywacke Kocks of Ireland, as compared with those of England ;" 
4. Messrs. Brownrigge and Cooke, " On the Geology of the Coast of the 
County of Waterford;" 5. Mr. Stanley, «' On Faults in the Drift of the 
Central Counties of Ireland;" 6. Professor Jukes, " Geological Notes of 
a Tour in Switzerland ;" 7. Dr. J. R Kinahan, " On the Zoological Af- 
finities of the Genus Oldhamia;" 8. The President, " On a new Fossil 
Plant fix)m the Yellow Sandstone of the County of Donegal." Physical 
Geology and Mineralogy : — 1. Mr. Eobert H. Scott, " On a new Metallic 
Ore from the Connoixee Mines, County of "Wicklow;" 2. Mr. Alphonse 
Gages, " On the formation of Orpiment in a mass of Sulphate of Barytes^ 
near Silvermines, County of Tipperary ;" 3. Mr. A, B. Wynne, " On the 
Mining District of Silvermines, County of Tipperary ;" 4. Dr. Aquilla 
Smith, '' On the Pyrognostic Characters of Minerals, with a new arrange- 
ment of those usually found in Ireland ;" 5. Mr. George M'Dowell, " On 
the "Wolf hill and Modubeagh Collieries, Queen's County;" 6. The Pre- 
sident, ** On the Mineral Eesources of the Estate of the Provost of Tri- 
nity College, near Maum, County of Galway ;" 7. Dr. Apjohn, " On two 
associated Minerals from Boss TTill, on the northern shore of Lough 
Corrib ;" 8. Mr. Patrick Ganly, "On the Past Intensity of Sunlight, as 
indicated by Geological Phenomena ;" 9. Mr. Mahon, '' On the Qualifi- 
cations and Duties of the Mineral Agent;" 10; The President, *' On the 
occurrence of OHgoclase in the County of Donegal." 

I believe it would be difficult to overrate the value of Sir Richard 
Griffith's important paper, either in a scientific or historical point of 
view. It records with minute precision the fossils, the identification 
of which by M'Coy formed the basis on which the Geological Map of 
Ireland was founded, and it possesses a high value as a record of the 
state of Irish Palaeontology at the time at which it was written — a value 
which, in my opinion, is only second to that which it must always have 
from its own intrinsic merit, and from the labour and intelligence be- 
stowed upon it. Of Mr. Kelly's paper " On the Greywacke Eocks of 
Ireland and England," I would observe that it is essentially a criticinn 
of the Silurian system of Murchison, from an Irish point of view. Its 
ability and vigour do credit to its author, and constitute a merit which 
must be recognised even by those who differ from the conclusions deduced 
by Mr. Kelly from his comparison of the Irish and English Silurian 
rocks. It is known to you that some difference of opinion existed as to 
the publication of this paper, on the ground that it was a geological he- 
resy to differ in opinion with the distinguished inventor of the Silurian 
System. The Council of the Society thought it best to allow Mr. Kelly's 
paper to be printed, inasmuch as the author of a paper alone can be con- 
sidered responsible for the statements made and inferences drawn in 
it ; and, under those circumstances, neither the Council nor the Society 
itself could be considered as adopting Mr. Kelly's views. Those views 
must stand or faU on their own merits ; and, for my own part, I must 
confess that, though I differ from him, I believe his paper, by the free 
spirit of inquiry which pervades it, and the vigour with which it is 



HAT70HT0N — AJSTSVAL ADDBE8S. 213 

written, does him no discredit, and is worthy of a place in the ** Journal 
of the Geological Society of Dublin." One of the most striking features 
of the labours of our Society during the past year is the number of papers 
bearing on the development of the mineral resources of Ireland which 
have been laid before us. Of the eighteen papers I have before alluded 
to; no less than seven relate to mining districts or mining operations in 
vaiious parts of the country. This &ict appears to me to give us an ad- 
ditional claim on the support of our countrymen, as it shows we are as 
ready to turn our attention to, the practical applications as to the theo- 
retical speculations of the science we profess to cultivate. The most 
important of these mining papers is that laid before us by Mr. Mahon, 
who is already favourably known by his publications on the mines of 
Wicklow. It contains much information, partly original, and never be- 
fore published, and partly concisely compiled from the newest and most 
authentic sources. It is the intention of the Council to print the first 
portion of this paper in our Journal, and also to publish it, with its va- 
luable appendices, in a separate form, so as to make it known as widely 
as possible among those interested in developing in a legitunate manner 
the mineral wealth of the country. At our December meeting, Dr. 
Apjohn laid before us a highly interesting description of a mineral found 
associated with metallic ores at EossMLl, coimty of Galway. He believes 
it to be Damourite, now for the first time described as occurring in Ire- 
land, and, like the original mineral of Delesse, associated with Andalu- 
site, or Eyanite. Dr. Apjohn's account of this mineral is a veritable 
monograph, and will form a most interesting addition to our Journal. 
Mr. A. B. Wynne, of the Geological Survey, has contributed to our pro- 
ceedings an excellent account of a mining district, that of Silvermines, 
county of Tipperary, which I can state, from personal knowledge of the 
district, to be exceedingly accurate and carefully drawn up. He has also 
illustrated it by a map of his own execution, which reflects much credit 
upon his skill as a draughtsman. Mr. Gageshas taken occasion, from the oc- 
currence of orpiment in a mass of sulphate of barytes, from the same min- 
ing locality, to bring under our notice one of his numerous interesting 
and original experiments, which throws some light on the obsciure problem 
of the mode of formation of the various contents of our mineral veins. 
His experiments on this subject have been published in our Journal. 
Mr. Eobert H. Scott has analysed, and brought before us, a mineral ore, 
occurring at Gonnorree mines, under circumstances similar to those under 
i^hich a similar ore, described by Dr. Apjohn, in 1851, was found at Bal- 
lymurtagh mine, on the other side of tiie Ovoca. These ores, though 
similar in respect to the occurrence of sulphuret of zinc in both, associ- 
ated with the protosulphuret of iron, differ with regard, to siilphuret 
of lead, which was found by Dr. Apjohn to be present to a large amount, 
while it was totally absent from the ore described by Mr. Scott, who 
considers his mineral to be a mixture of iron Pyrites and the Mannatite 
of Boussingault. Dr. AqmUa Smith haft permitted me to lay before this 
Society some of his valuable mineralogiccd notes, founded principally' on 
the pyrognostic classification and properties of minerals. The first part 
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of these notes has been already laid before yon, bat I hope before the 
next anniversary meeting to be able to complete the series, which will 
form one of the most yaluable and important additions to mineralogical 
science ever made in this coimtry. I would take this opportunity of 
expressing, in the name of the Society, the obligations we are under to 
him for having permitted us to be ike medium of oommuiiicating his 
mineralogical and pyrognostic ideas to the world. Mr. Baily's paper on 
a new genus of fossil fl^n, from the coal-measures of Glin, county of li- 
merick, with its excellent plate, forms an interesting addition to our 
palseontological papers. Dr. Xinahan has completed his researches on the 
Oldhamias of Bray Head, by the discovery of additional specimens, in 
better preservation than those previously found by him, and which en- 
able him to speak with more precision than he was before able to do as 
to the true zoological relations of these curious fossils. This paper of 
Dr. Einahan's has not yet been printed, and in this respect is in &e same 
position as several other valuable communications to the Society. We 
hope from the unusually satisfactory Eeport of the Treasurer and Council, 
as to our financial condition, to be able, during the coming year, to 
publish all our arrears of printing ; but this can only be done with pru- 
dence by the exertions of our members in procuring new members, and 
so increasing the pecuniary resources of our Society. The influx of va- 
luable papers on various subjects of phyacal and descriptive geology, 
which has occurred during the past year, is mainly owing to our pre- 
vious exertions in printing and circulating our Journal, which is now 
well known in all quarters of Europe and America in which the universal 
science of geology is studied. Although our connexion with the *' Na- 
tural History Beview*' has ceased, yet the advantages we gained by it 
will be continued to us, as stated in the Eeport of Council, by the new 
connexion we have formed with the ''DubHn Quarterly Journal of 
Science.'' The circulation insured to papers read before the Society in 
future wiU be the following : — 

1. Members of tlife Society, ........ 150 

2. Exchanges with other Scientific Societies, . . 100 

3. European and American Libraries, by means of 

the " Dublin Quarterly Journal of Science,'' . 160 

4. Additional circulation of the '' Dublin Quarterly 

Journal of Science" by sale, 100 

Total, 600 

The addition of about fifty to our list of members, which it is not un- 
reasonable to hope for, would leave us in a most satis&ctory condition 
as to our finances, and as to the publication of our Journal, which is the 
most important end of our existence as a Society. Owing to the liberality 
of Trinity College, and of our valued member. Dr. Lloyd, we are enabled 
to dispense wi& house rent, while the transfer of our Museum to the 
University has improved and extended the facilities for studying geology 
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in this city to an extent that could not have been effected by a eonall Soci- 
ety, struggling to maintain its ground under the threefold burden of house 
rent, eost of a museum, and the publication of its scientific proceedings. 
Experience has shown that there is not sufficient zeal for science in 
Dublin to support a society incumbered with these three objects. The 
Geological Society of Dublin, by getting rid of the first two burdens, 
and devoting its whole energies to the singly object of publishing rapidly 
and as Ailly as possible the papers contributed to its meetings, has suc- 
ceeded in attaining the respectable position which it now holds, and 
which it ¥dll improve and maintain among the scientific societies of 
Dublin. We owe the gratifying position we hold partly to the hospi- 
tality of Trinity Ck>llege, and partly to the zeal and activity of oar own 
members. !N'either of these causes of prosperity is likely to fail us, and 
I therefore feel little hesitation in predicting our continued future success. 

The Geological Survey of Ireland, under the management of our ex- 
Presid^DLt and Secretary, Mr. J. B. Jukes, has made considerable progress 
during the year, '' the number of sheets of the one-inch Map, now com- 
plete, being 87, out of the 205 into which Ireland is divided. Expla- 
natory descriptions of 26 of these sheets ha^e been published, and several 
more are in the press. There have been also published 8 sheets of longitu- 
dinal sections, three cutting across the Queen's County and Kilkenny 
eoal-fields,^ two across the anticlinals and synclinals of the county of 
Cork, and one containing a section £rom Cork harbour over theGaltees, and 
across the great SHeve-na-Muck fault of 4,000 feet (the grandest proved 
fault in the world), and connecting Cork with the Limerick district ; 
also two sections across the singular trappean basin of the county of li- 
merick, with the Ballyhood coal-measures in its centre, and regular 
bands of bedded trap and limestone coming out all round, with intrusive 
bosses, and the old pipes and funnels outside that again." 

Among the labours of members of our Socity, I would also mention 
the valuable ''Analytical Eeport on the Metallic Ores of Southern India, 
exhibited at Madras in 1859," by Captain C. P. Molony, of the Madras 
Army, published in Madras in 1860. It contains a considerable amount 
of vsduable information, not previously collected, as to the iron and lead 
ores of Southern India, which there can be no doubt, under proper ma- 
nagement, would prove highly remunerative to skiUed capitalists. 

In a paper read before you in January last, I have placed on record 
the occurrence of oligoclase felspar, found by me in the syenite of Horn 
Head, county of Donegal. This syenite is composed of Oligoclase and 
Hornblende, and forms an interesting addition to our list of Irish rocks. 
On that occasion I made some observations on the manner in which oli- 
goclase occurs in the granites of Sweden and iN'orway, in contact with 
quartz, and sometimes containing particles and veins of this quartz im- 
bedded in its very substance. TMs appears to me to be a strong reason, 
in addition to those which I laid before you in my last Address, against 
considering granite to be simply an igneous rock, the product of fiision 
or dry heat. If such were the case, it would be* impossible to explain 
why OHgoclase, melted in presence of molten silica, should not pass at 
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once into the condition of Orthoclase ; and indeed, from the limited 
knowledge I possess of the subject, I am disposed to believe that Or- 
thoclase and Albite, in granite, indicate a higher temperature and more 
perfect fusion than Oligoclase does. I had intended to have laid before 
you on this occasion my views in detail on the subject of the origm of 
granite ; but defer doing so until I have completed the investigations I 
have entered upon with regard to the igneous rocks of the Moume Moun- 
tains. I hope on a future occasion to explain my ideas on this subject, 
and shall now ask your attention for a short time to a theory of confi- 
guration of land and water, and of the mountain chains and ocean valleys 
of the globe, that has appeared to me for some time to possess much pro^ 
bability and verisimilitude. I have frequently expressed the opinion 
that the changes of the globe consequent on its original fluidity had but 
little influence on geological phenomena. These astronomical changes 
of the globe, resulting from its secular cooling, determined the form and 
conditions of its seas and lands, long before it was fit for the habi- 
tation of any Hving creature ; and I believe that the traces of this 
original crumpling of the earth's surfi^ are still to be found in the dis- 
tribution of its mountain chains and sea valleys. As the earth's surface 
cooled, it contracted upon the liquid interior, by the reaction of which, 
being incompressible, it was ultimately rent into certain fissures, ele- 
vated above the general surface, through which flowed the molten 
glass that afterwards, when metamorphosed by the action of water, be- 
came granite, and subsequently the trappean lavas. These fissures 
of elevation had a meridional direction, from north to south; and 
between them lay, as a matter of necessity, deep valleys of depres- 
sion, into which the aqueous atmosphere of the globe was distilled on 
cooling. The existence of those meridional lines of fissuire or eleva- 
tion and depression is mathematically demonstrable firom the conditions 
of cooling of a body shaped as the earth is ; and these meridional lines of 
fissures were afterwards succeeded by -transverse lines of elevation and 
depression in each hemisphere, following the line of small circles of la- 
titude. Let us examine briefly, from this point of view, the structure of 
the present surface of the globe. Two irregularly-shaped valleys, bat 
on the whole following a meridional course, traverse the surface of the 
earth from pole to pole. One of these, the Atlantic valley, passes close 
along the east coast of Greenland, between that country and Iceland, 
and thence extends southward on the meridian of 20® "W. to the South 
pole itself. This vaUey is divided in the North Atlantic by the " middle 
ground," containing the Azores, into two valleys, of which the western, 
though less straight, is somewhat the deeper of the two ; while in the 
South Atlantic its course is more directly southern, and, from the little 
we know of it, both by soundings and tidal observations, it appears to 
be considerably deeper than in the North Atlantic. The second meridional 
valley, starting from the south, keeps along the west coast of South 
America, in the meridian of 90® West, in a direction due south and 
north, in very deep water, so far as we can infer from the progress, of 
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the tidal wave. Haying reached the equator, it is directed to the west 
of north along the coast of !N'orth America, and enters the polar basin 
through Behrmg*s Straits, in the meridian of 1 70® W. These two great 
meridional valleys divide the globe into two lunes, one containing the 
continents of the Americas and Greenland, and the other containing the 
Great continent, AMca, Australia, and the large islands north of it. 

These two portions of the earth's surface appear to me to have had 
their equilibrium destroyed by meridional fractiures in a manner precisely 
similar, but inverted with regard to the northern and southern hemi- 
spheres in the two cases. Each lune of the globe may be regarded as an 
arch, having for buttresses the meridional lines of depression already 
noticed. These buttresses having given way, the whole a^h has broken, 
but in a different manner in the northern and southern halves. An 
arch, or dome, may give way when its buttresses fail, either by the 
bursting up of the crown and falling in of the hips, or by the falluig in 
of the crown and bursting up of the hips of the arch. Both these cases 
have occurred, as I conceive, in each of the two great divisions into 
which the meridional valleys divide the globe. 

1. The Great Continent — In the northern hemisphere this mass is 
bisected by the meridional chain (60® to 76® E.), extending from 7® N. 
to 77® N., containing the western Ghauts, theBolor and SolimaunEanges, 
the Ural Mountains, and IS'ova Zembla, through a distance of 4,200 geo- 
graphical nules. This ridge of elevation I suppose to represent the 
bursting up of the crown of the arch. In the southern hemisphere, how- 
ever, the other form of fracture has occurred. The crown of the arch 
has fjEdlen in, as shown by the deep valley of the Indian Ocean lying 
between Africa and Australia, — a vaUey the depth of which, as indicated 
by the progress of the tidal wave, is comparable with that of the South 
Atlantic. On either side of this central valley the hips of the arch have 
burst up in the meridians of the Cape of Good Hope and Van Dieman's 
Land, forming the meridian chains of mountains of Africa and Australia. 
These meridional chains are nearly symmetrically situated with respect 
to the crown of the northern arch or meridian of Cape Comorin, that of 
the Cape of Good Hope lying 60® W., and that of the eastern meridional 
chain of Australia 65® to the east of the meridian. In the northern he- 
misphere a secondary fracture has taken place, which I shall presently 
consider, and which modifies the primary or meridional fracture. 

2. The American Continents. — In America the southern arch of the 
lune has burst up its crown along the meridian of Cape Horn, forming 
the great chain of the Andes, which extends north and south for 3,900 
geographical miles, and is in every respect the counterpart of the Ural 
and Solimaun chain of Asia. In the northern hemisphere, however, 
the other mode of fracture has taken place, the crown of the arch having 
feUen in, forming the depression occupied by Baffin's Bay, Hudson's Bay, 
and the central lowlands of !N^orth Ainerica ; while the haunches of the 
arch have burst up along the line of the Bocky Mountains and the chain 
of Greenland and the Alleghany Mountains. We have thus the two 
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great masses of land on the globe constracted by the original firaetore on 
the same plan, bat reyersed with regard to hemispheres, of the Innes of 
the globe in which they are placed. 

The primary meridional fractures having occurred, the secondary frac- 
tores are to be explained on the principles of the equilibrium of a dome, 
and not of an arch. I regard the whole north^n hemisphere as one dome, 
and the southern «8 anoti^er . In the northern hemisphere the centre of the 
dome has fellen in, forming a depression at the pole, or Arctic Basin, and 
the hips of the dome have burst up along the small ciicles of latitude lying 
between 35^ and 46^. In the great continent this up-btirst of the dome may 
be traced from the Pyrenees, through the Alps, Balkan, Anti-Taurus, Cau- 
casus^ El Burz, Hindoo Koosh, the Thian Shan, and Shan €hurjan Moun- 
tains, to the cily of Pekin, through a range of 1 50° of long., or 6, 700 miles 
in length. This astonishing range of mountains continues with but little 
deviation along the parallel of 40° N., forming a striking contrast to the 
meridional chains which traverse great circles of the globe. It is also a 
very remarkable feust that the Snowy Mountains of North America (700 
miles in length), which form the only east and west range in that conti- 
nent, are found to run along the parallel of 41° 'N., which we have every 
reason to believe resulted from the simple mechanical principles influ- 
encing the fr^usture of the northern, dome; and even in the bed of the 
Atlantic a shallow band (the proposed line of the French telegraph) 
crosses the ocean in the same parallel from the ^Newfoundland bank to 
the Pyrenees. In the Southern Hemisphere, on the contrary, the equi- 
librium of the dome has given way by the reversed process— the crown 
having burst up, forming the Antarctic Continent, and, the hips of the 
dome having sank in, form the small circle of deep water 40° S., which 
is interrupted only twice ; by New Zealand, and the southern prolonga- 
tion of the Andes. 

I do not mean to assert that the present valleys and lines of eleva- 
tion were those of depression and elevation of the primeval crystal glass 
of the fractured crust of the original globe ; but I do believe that the 
lines I have pointed out were originally, and have always been^ lines of 
either elevation or depression, and have constituted alternately the axes 
of continents or the v^eys of the ocean. In a flat-arched dome, like 
the crust of the earth, very slight modiflcations of external conditions 
would convert the lines of depression into lines of elevation, and vice 
versd ; and though the limits of this Address do not permit me to enter 
into detail on this subject, I think sound geological reasons could be ad- 
duced in support of the views I have advanced, which are based simply 
on mechanical reasonings. Although we have good geological reasons 
for supposing that the present line of elevation in the parallel of 40° N. 
latitude took place during the period preceding the tertiary, yet there is 
abundant evidence to show that it took place along the line of an ancient 
Assure, through which was poured the granite glass, considered by M. 
Durocher as ^e outer solidifled layer of our globe. A specimen of the 
granite of Mount Blanc, taken by one of our members, Mr. Robert Iteeves, 
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from a peak only 500 feet below the summit, gave me the following 
composition : — 

Silica, 72-96 

Alumina, 14*00 

Peroxide of Iron, 2*42 

Lime, 112 

Magnesia, 0*14 

Protoxide of Iron, 0*38 

Protoxide of Manganese, 0*40 

Soda, 4*33 

Potash, ' . . '. 4*47 



100*22 



This granite is identical in composition with that of Leinster, or with 
'the type granite of Durocher, forming the outward layer of the earth's 
crust, and was probably poured out along the line it now occupies ages 
before the tertiary period. The mention of this granite reminds me of a 
sacred debt we owe to Durocher, whose untimely death was announced 
to us at the same meeting at which we elected him one of our honorary 
members. He was best known to us by his brilliant though brief essay 
on Petrology, of which it has been well said that if it was a romance, it 
was that of a man of genius. Truly the dreams of such men are of 
more value than the waking thoughts of many who lead scientific opi- 
nion among us. Durocher was educated at the Polytechnic School, and 
having become an Engineer of Boads, Bridges, and Mines in the public 
service of France, ultimately was appointed Professor of the Faculty of 
Science at Rennes. He was devoted to the study of physical geology, 
and possessed most of those high qualities which have made his country 
and his countrymen, in politics the terror, and in science the admiration, 
of Europe. Ambitious and ardent in pursuit of his favourite study, he 
overworked himself, and his premature death has added another name 
to the too-long list of those whom the world has lost too soon. It is cre- 
ditable to this city and college that his labours were early appreciated 
in it. His work on Comparative Petrology ha* formed for some years a 
portion of our course for Honors in Trinity CoUege ; and I have been 
informed by my friend Professor Sullivan ^at at the time the transla- 
tion of Durocher' 6 Petrology was published by M*Glashan and GDI, of 
this city, he had himself nearly completed a translation of the same work, 
intended for publication in the ''Atlantis." 
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MINUTES OF PB0CEED1X63 OR THE TEAR 1860-61. 

Geksbal Mbbtino, Novembkb 14, 1861. 

Thb Pbbsiobnt in the Chair. 

The Miaabee of the last meeting having having been resd and conirmad, donations 
announced, and thanks voted, the following gentlemen were elected Memben of the So- 
ciety : — 

Bindon Stoney, Esq., C.E., 89, Waterloo-road ; W. Gillespie, Bsq.^ 24^nppQt Merrion- 
street ; Lord Danalfy, Kilboy, Nenagh, Life Member ; John Barton, Esq., Stone Honse, 
Denny brook; Francis Lisabe, £dq., C. £., 42, Upper Sackvffle- street. 

The following gentlemen were also elected, as Associate Members^ for the Session 
1860-61:— 

De Burgh Persse, Esq., 19, Trinity College; James McDowell, Esq., Model Farm, 
Glasneyin ; J. Glennan, Esq., DolphinVbarn ; M. Wilkinson, Esq., 180, Brunswick-street ; 
G. Smith, Esq., 9, Trinity College ; ILHassard, Esq., 13, Pleasant-street; J. Lyster, Esq., 
37, Trinity C<^lege; B. Traill, Esq., 4, Montpaiier-panMlv ; E. W. Doyle, Esq., 6, Mar^ 
teUo-terraee ; 0. W. Bateoutt, Esq., &6, Cwndot-sftDeefr; J. M. Scot^ Esq., Ballygasnum; 
George Leeson, Esq^, 1, Grantham-street ; WiUiam Knapp^ Esq., 6, Bc^ave-squace; 
William Gibbon, Esq., Cottage, Sandymouat; Williana Rohinaon, Eu|., 2Q, Holks-street; 
Henry M. Hart, Esq., 25, OoBege. 

Mr. Jukes then read hiiB paper, entitled *' Geological Notes of a Trip in Switzerland." 
A discosaion ensued. In whtdt the Rrendent and Dr. Sidney took part 

The Society then adjourned. 



Gkvekal MjBBmra, Dbcbxbbb 12, 1860. 
Thk PBBBiDKaT i& thi Chair. 

The Minutes of last Meeting having been read and confirmed,, donations announced, 
and thanks voted, the following gentlemen were elected Members of the Society : — 

£. Hafiton, M. D., 5, Merrion-square ; W. B.J^rownrigg, Esq., 18^ Adelaidenread ; 
E. E. Baxrington, Zaty, Fasntoe^ Biay; 

The following gentlemen were elected as Associate Members :— 

J« M'Gsorty, Esqv, St. Andivw-atreet ;. J. Q, Birch,. Esq^ 2, Adfil|dde-tBrxaa&; J* 
Crosthwaite, Esq., 17, Trinity Coflege ; H. Grubb, Esq., 16, Leinster-square ; J. Jame- 
son, Esq., Portmamock, MaTahide ; B. G. Patterson, Esq., I, Sandford-place ; B. Ball, 
Esq., 2, Granby-row. 

R. Mallet, Esq., C.E., presented to the Sodety a specimen of Lithomarge from Bath- 
lin Island, which, ground with lima and sand, with or without calcination, makes good 
faydrsnlie mortar, and which is found also in the north o&Sk of Antrim ; a&o a qMcimen 
of Oolitic Liafistone, from Mbrgoe Quany, Ballina, foand m st^ti. 

Dr. Elinahaa read his paper, entitled " Notice on the Genua Oldhamia." A discua- 
sion ensued, in which the President, Dr. Wright, and Mr. Jukes took part. 

Dr. Apjohn read his paper *' On two associated S^erals from Ross HUl, on the 
northern shore of Lough Corrib." * 

The President made some remarks. 

The President read his paper " On some Fossil Plants recently discovered by W. 
Harte, Esq., C.E., at Darney, County of Donegal." ^^ 

The Secretary read Mr. G. C. Mahotfs paper, entitled " Hints for a Mineral Agent. 

Mr. Jukes proposed, and Mr. Mallet seconded the motion, " That Mr. Mahou be re 
quested to allow his paper to be printed in the Journal of the Society." 

The Society then adjourned. 
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General Mevtino, January, 9th 1861. 

The President in the Chair. 

Biinutes of last meeting read and confirmed, donations announced, and thanks voted 

The President read a letter from Lieutenant W. H. Noble, B. A., presenting to the 

Society a specimen of a Cylindrical Tube of Ironstone, fomid by him in the Isle of Wight. 

Mr. A. H. Jacob, 1, Brighton-avenne, Monkstown, was elected an Associate Member. 

The Preddent then read the proposition of the Council, of the 19th December, that 
the following gentlemen be proposed as Honorary Members of the Society : — 

M. Daubr^e, Strasburg ; M. Delesse, Ingenieur des Mines, Paris ; M. Charles Deville' 
Paris; M. St Claire Deville, Paris; M. Durocher, Rennes; M. H. B. G^initz, Dresden* 
M. L. De Koninck, liege ; M. Marcel de Serres, Montpelier ; and they were elected by 
acclamation. 

Mr. Ganly read his paper *< On the Past Intensity of Son-light, as indicated by 
Geological Phenomena." A discussion ensued, in which the President, Dr. Carte, and 
Mr. M^Causlan,d joined. 

Mr. Jukes then took the Chair, while the President read his paper " on the Occurrence 
of Oligoclaae in the County Donegal." 

The Society then adjourned. 



Annujll General Msetino, February 6, 1861. 
The Society met at 2 o'clock, the President in the Chair. 

The ballot was declared open. The Minutes of last meeting were read and confirmed ; 
the abstract of Treasurer's Account for 1860, and the Report of Council, were read and 
adopted. 

The President proposed to the Society that Captain Sir Leopold M^Clintock be elected 
an Honorary Member of the Society, in consequence of the services rendered by him to 
the sdenoe of Geology during his four arctic voyages. 

The ballot was declared closed. M. Gages and Mr. Kelly were appointed Scrutineers, 
and the following gentlemen were declared unanimously elected the Officers and Council 
for the ensuing year (vide page 211). 

The Society then adjourned till 8 o'clock. * 



Adjourned Annivsrsart Mebtino, February 6, 1861. 
The President in the Chair. 

The Secretary presented a fine specimen of Ripple-marked Sandstone from the County 
limerick, being a donation from B. D. Gibbons, Esq., Engineer to Eangstown Harbour. 

The President then read his Address. 

Professor Jukes then moved, and Mr. Callwell seconded, the proposal that the Address 
be printed. 

The Society then adjourned. 
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X. — On the Blowpipb, itb Histobt and TTsb. By Aqtolla Smith, 
M.D., Yice-Fresident of tKe King and Queen's College of Physicians 
in Ireland. 

[Bead June 18, I860.] 

The Blowpipe is an instrument by means of which the flame of a lamp 
or candle may be concentrated, so as to communicate a very intense heat 
to small bodies placed within the flame. Although this instrument was 
employed- in the arts by the ancient Egyptians about 1500 years before 
our era, and in more moden;i times has been used for various purposes, 
particularly by goldsmiths and jewellers in the soldering of metals on a 
small scale (whence it derives its name in the German language, "Lbth- 
rohr," from "Lothen" to solder, and '*rohr" a tube or pipe), it is 
scarcely more than a century since 'the idea of applying it to mineralo- 
gical purposes was conceived. 

The accompanying woodcut is taken from Eosellini, and represents 
an Egyptian silversmith using the Blowpipe. It was found in a Theban 
tomb, in conjunction with representations of workers of gold. 




The following description of this remarkable figure is given by Ro- 
BeUini : — 

'^ L'arteflce sta seduto dinnanzi ad un fomello posto in una vasa di 
terra, nel quale, mentre soffia coii un tubo di canna armato in cima di 
metallo per difesa dal fuoco, sembra prendere o aggiustar coUe molle la 
materia che fonde, o che arroventa. A' suoi pede ^ figurato un mucchio 
che par d' argilla, della quale usauo i fondatori de* metalli, o per forme, 
per altre bisogne deU* arte loro." — RoseUini. IMonumenti deW Egitto 
e della Nubia, Pa/rte seconda. Monummti Cwtlu — Tom. ii., p. 292 ; 
Tavola lii., flg. 4. 

Bergmann informs us that, about the year 1738, Andrew Swab, a 
Swedish metallurgist, and Counsellor of the College of Mines, was the 
first to employ tlus simple and elegant instrument for the purpose of 
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assaying metallic minerals. He, however, left no work on the sabject, and 
it is tltidknown i» what ttxt&at his researches with this instnimebt were 
V^dTried. The subject does not appear to have received atiy particHilBr at- 
tention from any -one until Cronstedt, a Swedish nobleman-, iii 175B, pro- 
posed his system of miner^Ogy, in which tiid arrangement is dependent 
on the chemical composition of the minerals. In order to recomm^id the 
general adoption of his system, it became to him a matter of great import- 
ance to possess some ready and simple means of determining the consti- 
tuents of mineral bodies, as it was evident that the slow and laborious 
operations oif chemical analysis could not be generally employed by mine- 
ralogists. 'Ae found the object of lus pursuit in the Blowpipe; and by the 
employment of fluxes in the experiments performed with tlus instrument, 
he may be considered as the foimder of a new mode of investigation in 
chemical science. He used the Blowpipe to distinguish mineral sub- 
stances icom one another, by the means of Visible reagents, whose actions 
should produce such modiflcations on Ihe objects to which they were ap- 
plied as might afford some conclusions respecting their composition, and 
serve as a basis for the classiiication he adopted. He carried the use of 
the Blowpipe to a degree of perfection that could only have resulted from 
the most persevering industry. The results obtained by him are to be 
found in the first edition of his '* System of Mineralogy,'' published in 
Sweden, in 1758, a translation of which into English, by his pupil, G. 
von Engestrom, was published in 1765. The last edition is that by 
J. H. de Magellan, 2 vols., 1788. 

The employment of the Blowpipe, being thus brought into notice, 
excited the attention of chemists and mineralogists to the use of the in- 
strument, who, however, derived little advantage from it, except as a 
means of ascertaining the fusibility of bodies, and occasionally their 
solubility in borax ; for the want of skill in its application, which can 
only be acquired by patience and practice, prevented a just estimate of 
its value being formed. 

In Sweden, however, it appears to have been cultivated with the 
greatest success ; and it is to the chemists and mineralogists of that 
country that we are indebted for the greater portion of the information 
we possess on this subject, particularly to Bergmann, Gahn, and above 
di to !B^26liuB. 

Bergmann extended the use of the Blowpipe by a series of onghud 
fbB&bartikGB, in which he investigaied the properties of most of t^ then 
ktiown iq^ecito of minerals, and ftptj^ed it to the field of inorganic che* 
tnistry, in discovering very minute poitions of metallic matter in analytic 
teseai^hes; abd published the result of his observations at Vienna, in 
1779, in & treatise under the following title: '' De Tube FemiiniBatorioy 
^usdemque turn in explorandis Oorporibds, prsesertim MjitieraUbas;" 
a trandation of "which into English wUL be found in the ftai vol. oi 
Bergmann's Physical and GhemicalEssays, by Dr. EdmuAd OulleKk, Lond., 
1788. 

1^ dose imd eaatitoed application whidhBerginaan bestowed im hii 
studies had such an efilBct on hii heaKh, as to ob^i^ehitti toeontiiiaehii 
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philoeephieal pursuits with the help of an assbtaBt. He aoooidingly em- 
ployed Assessor Gahn, who performed, under his directions, a series of 
operations on all the minerals then known, by whieh he was taught in 
what manner each individual conducted itself before the Blowpipa The 
experience thujs acquired enabled Gbhn to employ the instrument in 
every kind of chemical and mineralogical inquiry; and he attained sueh 
a degree of skill in its use, that he could detect the presence of substances 
in a body by its means, which had escaped the most careM analysisy 
conducted by the ablest chemists of those times. Gahn was indefati- 
gable in his observations and etxperiments with the Blowpipe, without 
which he never travelled; and though he was led to contrive several im- 
provements in its application, which were imagined and executed wil^ 
such sagacity and precision that his results were entitled to the greatest 
confidence, — ^he appears never to have thought of publishing an account 
of his labours, which ^o doubt would haye been of great importance. 

As an instance of his power of detecting the presence of metallic bo- 
dies, we are told by Berzelius that he had often seen him extract from . 
the ashes of a quarter of a sheet of paper distinct particles of mete^Q 
copper, and that too before the knowledge of the occurrence of this metal 
in vegetables was known, and therefore before he cQuld have been led 
from this circumstance to suspect its presence in paper. 

Although we cannot but feel regret at having received no work from 
a man so eminently qualified to instruct on this subject as Qahn, stxU 
we must consider it fortunate, that, imder such circumstances, the bipwn 
ledge and experience of so long and laborious a life has npt altogether 
been lost. Fortunately for science, accident, as it were, made Ber^oliiiei 
the medium through which this information was to be coimaunicate4 to 
the world, and it must be universally felt and acknowledged that he has 
most ably fulfilled the task assigned to him. The seal and assiduity of 
Gahn in this study, together with the circumstances to which wp are 
indebted fisr the preservation of his labours, are told in an ii^terestii^g 
manner by Berzelius, in his treatise on the Blowpipe. 

Such, then, is the origin of Berzelius' treatise, a work which has hepn 
acknowledged as the highest authority on this subject by almost evpry 
writer on mineralogy, foa: the last 20 years. An EngKsh translatioii of 
the French edition, by M. Fresnel, was published by Mr, Children in 
1822. 

"We have now given as fuU an account of the rise and progress of thq 
Blowpipe, in its application to mineralogy, as the nature qf the subject 
will admit; and before we conclude this part of our subject, we feel ca^ed 
on to show that the use of this valuable little instrument was not as much 
neglected in England as we might be led to suppose from an assertion 
made by Berzelius, at the close of his history of tiie Blowpipe; — *'In all 
the rest of Europe only one naturalist, but he a very distinguished onPi 
has applied himself to the study of the Blowpipe and its uses, and sub^ 
mitted a large number of mineral substances to its test: this was H. de 
Saussure.*' Some years previous to the publication of Berzelius' wprk, 
Hr. Arthur Aikin, the author of a Manual of Mineralogy, the secopd 
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edition of which was published ia London in 1 815, had arranged all mi- 
neral substances according to their habitudes before the Blowpipe, yet 
it must be admitted that it was applied by him in a limited manuer ; for 
in many instances he*'only states the degree of fusibility of the mineral, 
and occasionally its colour after fusion, rarely noticing the minute details 
which are so useful, as in many instances offering most satisfactory 
characteristics, particularly when the aggregate of the characters are 
taken into consideration. And although Dr. Wollaston has never commu- 
nicated his knowledge on this subject to the world, it is well known that 
he was eminently distinguished for his dexterity in managing this useM 
little iostrument; and iu later times Mr. Children and the late Dr. Turner 
made many important discoveries respecting the use of re-agents with the 
Blowpipe. 

I. — ^PesoiiptioB of the Blowpipe. 

Blowpipes are of two kinds, simple and compound. A simple Blowpipe 
consists merely of a conical tube, generally made of metal, through which 
air is blown from the mouth of the operator. A compound Blowpipe 
consists of a tube through which common air or gas of some kind is blown 
by some secondary apparatus, to which the tube is attached. 

•As our object is to simplify, as much as possible, the application of 
the Blowpipe to the purposes of the practical mineralogist, we shall 
only describe the one we have found to answer best, and for the descrip- 
tions of the various kinds, both simple and compound, refer to the work 
of BerzeUus, or the useful little manual " on the Use of the Blowpipe," 
published by Mr. Griffin of Glasgow. 

• The instrument we have always used is that invented by Dr. 
"WoUaston; it is made of copper, and consists of three pieces, two of which, 
when united, form the tube, about seven inches in length, the widest 
extremity of which constitutes the mouth-piece, and is plated, to prevent 
the disagreeable taste which copper would produce in the mouth of the 
operator. The third part, or nozzle, which when fitted on the smaller 
end of the tube forms a fight angle with it, is sometimes constructed 
so as to form an oblique angle with the tube, which, in our opinion, is 
not as convenient as the former. The nozzle is also sometimes made of 
platina. We have, however, used one of brass for some years, and it is 
as good now as when first it was made. 

This instrument is very light, so that the operator can, when occa- 
sion requires, hold it steadily between his teeth while blowing, and 
enjoy the use of both his hands for a time, and for portability it far ex- 
ceeds all others ; for when the instrument is not in use, the nozzle fits 
into the open extremity of the second piece, and the latter within the 
mouth-piece; in this form its length is reduced to less than four inches, 
and it occupies no more room than a pocket pencil-case. One inconve- 
nience attends the use of this instrument, that is, the condensation of the 
vapour of the breath in the interior of the tube ; and contrivances hare 
been made to obviate this, by attaching a hollow chamber to some part 
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of the tube to collect the condensed yapour. in our opinion, this trifling 
objection, which can at all times be readily removed by inverting the 
tube or blowing forcibly through it, is not at all compensated for by the 
addition of the chamber, which adds considerably to the weight of the 
instrmnent 

II. — The Cambustible or Slame. 

A great diversity of opinion exists respecting the material which should 
be used to produce the flame for the Blowpipe : wax, oil, and tallow have 
been recommended ; we have always preferred a candle made of pure 
wax, about an inch in diameter, with the wick rather thick in propor- 
tion to the size of the candle ; it is far more cleanly than tallow or oil, 
bums with a clear flame, does not emit any disagreeable odour, and 
affords a heat sufficiently intense. The candle should never be more 
than about six inches in length; and we have found advantage in using 
a supporter made of tin plate, to the socket of which is attached a stem 
about three inches long, which is made to slide in a tube of the same 
length, attached to the foot of the supporter. By means of the sliding 
socket, the flame of the candle can always be kept at nearly the same 
elevation from the table, at a height most convenient to the operator. 

III. — ^Method of Blowiner* 

The operation of keeping up a continued and steady stream of air 
through the Blowpipe, simple as it seems, is difficult at first ; the whole 
artifice, however, consists in this, that while the operator breathes through 
his nostrils, he must blow the air contained in his mouth by the mere 
compression of the cheeks ; to accomplish which, the first thing to be • 
done is to acquire the habit of breathing easily, and without fatigue, 
through the nostrils alone, while the mouth is filled and the cheeks in- 
flated with air ; when this is acquired, the Blowpipe may be put into 
the mouth, and the confined air expelled through the tube by means of 
the muscles of the cheek. As soon as the air is nearly exhausted, the ex- ^ 
piration from the lungs, instead of being made entirely through the nos- 
trils, is to be partly forced into the cavity of the mouth: all subsequent 
supplies of air are to be introduced in the same manner as the first. 
Thus, with a little practice, the power may be obtained of keeping up a - 
continued blast for as many minutes as may be necessary for any ordi- 
nary operation.* 

lY. — Of the Blast and Slame. 

Having 'accomplished the first object of keeping up a steady blast, the 
next requisite is to produce a good heat: this is best attained by keeping 



* It is generally sapposed that it is a matter of some difficulty to use the Blowpipe — 
that it requires great pulmonary exertion, and may on this account be injurious to the 
health. Such, however, is not the case, as the experience of half an hour will convince 
any person, under the direction of a BkiUal teacher. 
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the iviek of the candle of a modt^aim leagth, and ayoidiiig all dmfta (xt 
euirents of air, whioh would render the flame unsteady. The point of 
the Blowpipe ahotdd be held just above the wiok ; and as soon as Hxe 
blast is dirocted on the flame it wiU be observed to assume a oonieal 
form, and to consist of two parts, an outer and inner, the latter of alight 
blue colour, converging to a point at the distance of about an inch fiom 
the nozzle ; the former of a yellowish colour, and convei^ing less per- 
fectly. The most intense heat will be just at the point of the. inner 
flame. 

To attain the maximum degree of heat, we must neither blow too 
strongly nor too gently; and we should bear in mind that our pyrognos^ 
tie operations are not conflned to obtaining the highest possible tempe^ 
rature; other phenomena must be produced, whioh require a less intense 
heat. A very important point in pyrognostic assays is the power of 
producing at wilL the phenomena of oxidation and reduction, both of 
which are easily effected, although diametrically the reverse of one 
another. 

1. Oxidation.-^ Oxidation goes on most actively at an incipient red 
heat; and the further we recede &om the flame, the better the oxidation 
is effected, provided we can keep up a sufficient heat The opening in 
the nozzle of the Blowpipe, we are told, should be larger for this ope- 
ration than in other cases : however, we have always succeeded with the 
ordinary nozzle we use for all purposes; and which in this case answers 
very well, by holding it a little fturther from the flame. 

2. deduction, — Eeduction or de-oxidation is best effected in the bril- 
liant part of the flame, immediately beyond the point of the inner blue 
flame, and it requires more expertness in the operator than the very 
simple process of oxidation, A very good mode of acquiring the art of 
TnftTnng a good reducing flame is to ftise a small portion of tin on a piece 
of charcoal, so that its surface may always retain its metallic brilliancy: 
tin has so great a tendency to oxidation, tiiat the moment the flame begins 
to become an oxidating one, it is converted into an oxide of tin, which 
covers the met^ with an ini^sible crust. 

y . — Of the Bvf(fiOfti. 

The assay, or substance to be examined by the Blowpipe, must ne- 
cessarily rest on a soUd body, or be fixed in a steady position by some 
means; and the material or instrument by which this is effected, is called 
the Support, of which there are two kinds, the combustible and incom- 
bustible. 

1. Combustible Supports, The combustible support generally used 
is charcoal, and that prepared from the light woods in general answera 
best ; and as it is not always easy to obtain charcoal which possesses all 
the qualities, which it shoidd possess, we shall detail the manner of pre- 
paring such as we have found to answer very well. 

Take pieces of white pine- wood of a fine grain and free from knots, 
about six inches in length, and an inch or more square ; place them in a^ 
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la^ eotasito tsrucible^ and abyer tkinxi "vrith fine sand ; then pkee thd 
cmdMe in the centre of a strong fire^ and lea^e it there until the wood 
18 perfectly charred, which will take j^ce in about an hour. The cru- 
cible Bhould then be removed ttom the iare, and allowed to cool slowly; 
and when cold, the charcoal will be ready for use* When well prepared, 
it should be perfectly black, r&cy light, possess some lusbre, and be 
easily broken across the grain ; that Which splits^ scintillates, smokes^ or 
emiti iame when heated, is not of good quality. 

Mr. Children recommiends alder wood, as possessing all the necessary 
qualities to make good charcoaL 

Charcoal m chiefly used in the examination of the metallic ores 
when our object is to reduce thi^n, becatise it lattracts the oxygen from 
ihe oxidfi^ and thereby accelerates reduction to the metallic fonn^ The 
iatennty of tlie heat may be grea.tly increased by making a. cavity for 
the asBsay in the charcoal, and covetkig it with another piece of charcoal^ 
wMdi by reVerberatiDg the heat converts it into a reverberating furnace 
of great intensity w 

Gahn* directs that a small hole should be made in the charcoal, and 
into this hole the substance to be examined must be put The assay 
should be placed on the side of the charcoal, and not the end ; otherwise, 
the substance to be ^ed spreads about^ and a round bead will not be 
formed. But Berzdius^ in the following passage, gives us directions quite 
contrary (p. 31): — " In order to fix the flux to a point on the surface of 
the support, one of the ends perpendicular to the layers of the wood is to 
be chosen for its receptacle ; if placed on the section parallel to the layers, 
it would spread over the surfaced* We have occasionally used both me- 
thods, but prefer placing the assay on the side of the charcoal ; however, 
a little expetience will be the best guide for the experimenter. 

2. Ineombustihle Supports. — FlatiTmm Wire, The only incombusti- 
ble substance used as a support which it is necessary to notice is platina, 
which, from the difficulty of Rising it even in a very high temperature, 
its mdleabiHty, and property of conducting heat very slowly, render it 
preferable to any other material. 

Platinum Forceps,*^^On& of the greatest advantages of this instru- 
ment is, that it enables us to fix the object of experiment in a steady 
position; and by this means a very minute fragment, which it would be 
impossible to keep fixed on charcoal, can be examined with great ad- 
vantage. 

The chief advantage of this instrument is that it enables the op^ator 
to submit a mere fragment of a mineral to a high and uniform tempe- 
rature, which could not be effected on charcoal, as the assay would be 
blown away the moment the jet fron the pipe would be directed on it. 
Hence we have found several minerals which on charcoal were appa- 
rently infusible, yet when placed in the forceps, and submitted to a well- 

"--••- — - -' ■■ ^■■. ■■■.- 

* Vide Thompson's *' Annals of Philosophy/* vol. zi, p. 40, on the Blowpipe, from a 
treatise on the Blowpipe by Assessor Gahn, of Fahlun, by Dr. Ure, as Mr. Griffin in- 
forms tifc. 
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directed flame, fiise without difficulty on the edge ; and besides it enables 
us to observe the effect of the assay on the flame, in producing certain 
colours which are very^characteristic of some minerals, as Carbonate of 
Strontia and Lepidolite, which tinge the flame red; Gyprine and Boracite, 
which impart a green colour. 

The forceps may be used with advantage in the examination of all 
the earthy and many of the metaUic minerals, particularly such as are 
refractory on charcoal. We should, however, be careful not to employ it 
as a support for those metallic oxides and compounds which are reducible 
per Be before the Blowpipe, and readily form an alloy with platina. 

The forceps are used for holding a small portion of a mineral, when 
we wish to tiy its fusibility. The most convenient form of this instru- 
ment consists of two thin plates of steel, each having apiece of flattened 
platina about the sixteenth of an inch wide riveted on its extremity. 
The platina points should possess as little bulk as possible, in order that 
little heat may be abstracted. These plates are fastened in the middle to 
a smaU piece of iron or brass, somewhat of wedge-shape, so that the pla- 
tina extremities are held in close apposition by the spring of the steel 
plates, while the other extremities are separated about a quarter of an 
inch, and may be used as an ordinary spring forceps. The platina ex^ 
tremities are opened by pressing the fore-fli^r and thumb against two 
small buttons, the shank of each of which is flxed in on& plate, and passes 
through the other. 

YI. — Additional Instruments. 

Under this head we arrange aU those instruments which are used for 
various purposes, subservient to the examination of minerals. 

1. The Commtm Steel Cutting Pliers — Is very useful for detaching 
smaU portions from a specimen, without the risk of injuring it by the 
concussion which would be caused by a hammer. 

2. A small Jeweller*8 Hammer — Is also useful for detaching frag- 
ments for examination from specimens, and for ascertaining the mallea- 
bility of the globules obtained frx)m metaUic minerals. 

3. A small Anvil — Is' used for crueAiing pieces of minerals, which 
are to be wrapped in paper, in order to prevent the dispersion of the 
fragments, and also for trying the malleability of metals. We have pre- 
ferred a small smoothing-iron, the face of which has become black by 
oxidation, the advantage of which will be pointed out hereafter. 

4. A Pocket Knife — With well-tempered blades, is an indispensa- 
ble instrument for trying the hardness of minerals, which is estimated 
by the resistance they oppose to it. It may also be applied for the pur- 
pose of TTiiTing a pulverized mineral in the palm of the hand with water 
or the fluxes. 

5. A Small Triangular File — Is requisite to test the degree of hard- 
ness of such minerals as resist the knife, and also for the purpose of cut- 
ting glass tubes, &c. 

6. A Small Agate Mortar and Pestle — ^For the purpose of pulveriz- 
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ing the harder minerals, and separating minute metallic globtdes from 
the charcoal on which they have hardened ; and a piece of pumice-stone 
should be at hand, to remove the traces left on the surface of ttie mortar 
by the trituration of metallic substances. 

7. A Pocket Microscope — Containing three glasses of different 
powers, which may be combined if necessary, is perhaps the most con- 
venient. 



YIL — Of thA Siie of tlie Assay, and its Pr«|Muratioii for XzamSnatloB 

by the Blowpipe. 

1 . She ofthe Aseay, — ^The J&agment of the substance submitted to the 
Blowpipe for examination is termed the Assay, and it is a matter of the 
greatest importance in pyrognostic experiments that some definite size for 
the assay should be agreed on by experimenters. Mr. Mawe tells us that 
" the piece of mineral to be examined should not in general be larger than 
&peppercom" Dr. Ure (Chemical Diet., art. Blowpipe) says that ''it should 
not exceed the size of half a peppercorn." Bergmann, however, with whom 
the specification of this bulk originated, observes " that we must often 
operate on smaller portions." Von Engestrom recommends a piece about 
the size of a cube one-eighth of an inch on the side. Now, it may be safely 
asserted, that no correct or extended set of experiments on minerals with 
the common Blowpipe could be* made on pieces nearly so large; and 
that no person using the Blowpipe for the first time could make any 
impression on a piece of that size, unless he happened to meet with a 
very fiisible substance. It is probable that many persons (and I have 
known instances myself) have failed in their attempt to use the Blow- 
pipe, by using an assay of too large a size ; for nothing can be- more 
evident, than that if the assay be large, a part of it must necessarily be 
out of the force of the flame, which is very small, and must therefore 
tend to cool the part immersed in the flame ; the consequence of which 
is that the heat is carried off, and the operator will be tired before the 
assay is in the least affected, unless it be very fusible indeed. 

Mr. Aikin, who published his Manual of Mineralogy in 1818, was 
the first who' perceived the necessity of operating on pieces of very smaU 
bulk ; and reconmiends that the size of the assay ^' should scarcely exceed 
the hulk of apings headj^ which is perhaps as good a type of the size as 
could be given, 

BerzeHus says, '' As to th)B size of the morsel operated on, it is large 
enough, if we can distinctly see the effects produced on it : and we are 
more likely to fail in our object by using too large, rather than too small 
a piece ;" and adds, that ** a piece of the size of a large grain of mustard- 
seed is almost always sufficient," and that '' the only instance in which 
it may be convenient to operate on portions larger than a mustard-seed 
is when we wish to extract metals, because in that case we obtain a 
larger portion of the metal sought for, which may consequently be ex- 
amined and distinguished with greater ease." 

JOXJBW. GEOl, SOC. DUB. — VOL. IX. 2 I 
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In the first experiment the assay should never exceed the size as- 
signed by Aikin ; for unless we attend particnlarly to this, we can never 
arrive at uniform results, or institute comparisons which would be of 
any value. There are many minerals which, if used the size of a pep- 
percorn, which has been recommended by most authors, would be alto- 
gether infusible by the means we adopt, yet a small fragment of the 
same substance will be fused without any diJfficulty. "When we have 
ascertained that a mineral is easily fused, it is often desirable to operate 
on a larger piece in metallic minei^s. If we find a fragment infrisible 
in the first attempt, we should select another with a thin edge, and sub- 
mit it to the most intense heat we can produce ; and in this way we 
sometimes succeed in ftising the thin e^e of an assay which, under 
other circumstances, might be pronounced infusible : in such cases we 
should always examine the edge of the assay with the microscope. 
Minerals sometimes occur in very minute grains or pulverulent (as Iserine) 
which cannot be held in the forceps; and if they cannot be retained on 
charcoal, .the only mode of proceeding then is to reduce them to powder, 
form the powder into a paste with a little water in the palm of the 
hand, and then place it on charcoal, when in some cases it will form a 
cake, which may then be held in the forceps, if necessary. 

2. Prepa/ratory Examination, — ^When we are about to enter on the 
examination of a mineral substance, we do' not begin immediately with 
the Blowpipe : a few very simple preliminary experiments are first to 
be made,, by which the succeeding steps of the examination may be di- 
rected. 

As it is a matter of some importance to save trouble, and, above all, 
time, we shall state the manner in which we have been in the habit of 
proceeding. Our first care should be to select a homogeneous particle, 
which wiU be a matter of no difficulty, if the mineral be crystallized ; 
and should it be amorphous, a magnifying glass becomes necessary, to 
discover any heterogeneous matter, should it exist j for minerals do not 
always consist of the same substance throughout, although they may ap- 
pear so to the unassisted eye. N^ext we ascertain the degree of hardness, 
by scratching it with a knife ; and if it resists this, we resort to the file. 
We may then try if it be attracted by the magnet, always using a minute 
fragment for this purpose. The action of muriatic acid should next be 
resorted to, to ascertain if the mineral effervesces ; and it is right to men- 
tion, that the effervescence of some of the carbonates will scarcely be visi- 
ble imless the mineral has been reduced to powder by scratching with a 
knife, or pulverizing it in an agate mortar, and at the same time we may 
determine whether it be partly or entirely soluble in the acid. The spe- 
cific gravity should in every case be taken, if convenient, but in the pre- 
sent stage of our proceeding it is not absolutely necessary. 
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Yin. — Re-agents used with tlie Blowpipe. 

1. Borax Flux.* — The borax of commerce sometimes contains impu* 
rities : it should be dissolved, and crystallized again, before it is used for 
experiments with the Blowjape. It is kept in the state of powder, and 
is used to effect the solution or i^sion of a great number of substances, 
and on the whole I consider it the most generally useMof all the fluxes. 

I have found the following the most convenient mode of using this 
flux : — ^A piece of fine platina-wire, about the thickness of strong sewing 
-silk — ^it should be fiine, provided it be thick enough not to bend with the 
blast;; if too thick, it absorbs too much heat — and about three inches in 
length, is fixed by one end in a piece of glass-rod, which is easily ac- 
complished by fuEong the end of the glass, and inserting the end of the 
wire, which must also be heated ; the other extremity of the wire is bent 
into ahook, about the one-eighth of aninchin diameter. Having moistened 
the hook with the tongue, it is to be dipped into the powdered borax ; 
the portion which adheres is to be heated with the Blowpipe ; at first 
it sweUaup, owing to the water ofcrystallization which it contains, and 
afterwards fiises into a transparent globule, which adheres to the curved 
wire ; it should then be allowed to cool, to ascertain if it is perfectly co- 
lourless ; for ^ould it be otherwise, some impurity is present. The glo- 
bule should never be more than about the eighth of an inch in diameter ; 
for if it is made too large, its weight while in a state of fusion wiU 
overcome its attraction to the wire, and cause it to fall off. 

Having the assay prepared of a small size, and placed on the anvil^ 
the next step is to fuse the borax again, and, while it is hot, apply it to 
the assay, which will adhere to it. At this moment, if the assay contain 
any water or volatile- matter, it will be deposited on the cold iron, and if 
the quantity of water in the mineral is considerable, the vapour will be 
condensed in a number of very minute drops ; in other cases, the surface of 
the iron will be only dull for a moment, if no water exists in the spe- 
cimen. The surface of the anvil should be blackened by oxidation, to 
exhibit clearly this very deli<xate test of the presence of water, which, as 
far as we know, has not been practised by any one else; it is far more 
convenient than the use of the glass matrass recommended by Berzelius 
and others, and no time is lost in applying it. 

The action of this flux furnishes us with many important characters. 
The assay may emit a few bubbles of different sizes at first, which in 
most instances is owing to the portion of water which remains ; or it may 
effervesce briskly, with intumescence, as carbonate of lime ; some of4;he 
earthly minerals emit a stream of uniform minute bubbles for an in- 
stant ; while a few, as ScapoHte, emit them in a continued shower until 
the assay is entirely dissolved. Some minerals become transparent, others 



* The tenn^u:r is applied to those substances which, when added to mineral bodies 
assist their fusion upon exposure to the action of fire ; and when we have observed the 
effect of the heat on the mineral alone, it is then necessary to examine what further change 
takes place when it is subjected to other trials with the fluxes. 
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become opaque, while a few change colour. Solution or fusion of the 
assay takes place quickly or slowly, wholly or partially, quietly or with 
effervescence. 

But the most important of the characters afforded by this flux is the 
colour imparted to the glass, by which the presence of seyeral metak is 
indicated. Chrome gives a rich green — ^iron, a dark olive-green colour 
.with the glass : if the proportion of iron be very small, the colour is evi^ 
dent only while the glass is warm, a circumstance which, independent of 
the difference between the green caused by chrome and iron, is of some 
value in distinguishing them; for chrome becomes more clear when cold. 
Cobalt affords a very deep blue. We should also observe if the colour 
be different with the oxidating flame, from what it is with the reduc- 
ing. Lastly, we observe if the colour increase or diminish by cooling; 
and if, at the same time, the glass preserve or lose its transparency. 

Flaming. — Certain bodies have the property of forming a clear glass 
with borax, which preserves its transparency after cooling, but when 
slightly heated by the exterior flame of the candle, becomes opaque, and 
turns milk-white (Phosphate of Lime), or is coloured, particularly if 
the flame has been directed on the glass in an unequal and intermitting 
manner, as Glucina, Titanium. One condition, however, is necessary— 
th^t to a certain point the glass must be saturated with the assay; and 
the presence of nlica also prevents the phenomenon, except when a very 
large proportion of the assay is dissolved in the borax. This property 
has been termed ^mi»^ by Berzelius. 

2. 8ait of Phosphorus FluXy or, as it is commonly called, microcos- 
mic salt, is a double salt, or a compound of phosphate of soda and am- 
monia. It should be pure, which is known by the glass which it forms 
remaining transparent when cold. 

One inconvenience attends the use of this flux ; it intumesces to a 
great degree when heated. I have been in the habit of fusing the salt, 
allowing itto cool, and then reducing it to coarse powder : in this state it in- 
tumesces much less, owing to. the ammonia driven off; and a biphosphate 
of soda remains, which is deliquescent, but if kept in wide-mouthed 
bottles closely stoppered, little inconvenience results from this. It is more 
particularly applicable to the examination of the metallic oxides, whose 
characteristic colours it developes much better than borax. It is also 
useM in detecting sUica in earthy compounds, which it sets free, in the 
form of a gelatinous mass, in the globule. 

3. Saltpetre f or Nitrate of potash — Should be kept in the state of 
crystal : it is used as an oxidating agent, and is a very delicate test 
of the presence of manganese, when it exists in a proportion too minute 
to colour the glass of borax without it. The following is the method 
I adopt : — Haying fused a small portion of the assay with borax on 
platina-wire, the globule while warm is to be brought in contact with a 
small piece of nitre, which decrepitates at first, but a sufficient quality 
adheres. It is again submitted to the flame, and heated till intumescence 
takes place; and before the intumescence ceases it must be withdrawn, 
and allowed to cool, when an amethyst colour will appear, of more or less 
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intensity according to the proportion of the manganese, imd this oolour 
may be destroyed in the reducing flange. By this means I have de- 
tected the presence of manganese in minerals which escaped the attention 
of skilful chemists, as in Cyprine, and in a variety of white Aragonite 
from Devonshire. 

4. Nitrate of Cobalt, — ^Nitrate of Cobalt, dissolved in distilled water^ 
is employed to detect the presence of alumina and magnesia. The solu* 
tion should be rather concentrated, and entirely free from alkali. 

Alumina test — ^The best mode in general of applying this test for alu- 
mina is to roast the assay in the outer flame until it becomes white, which 
in many instances renders it more absorbent ; it is then moistened with 
a drop of the solution, and heated ^l/rongly^ but not fused : after being 
heated for some time, the assay becomes blue, more or less pure, if it con- 
tain alumina. WavelUte exhibits this effect in a very striking manner. 
The blue colour of alumina is permanent in fusion, but it thereby loses 
its distinguishing character ; for minerals which contain lime or alkali, 
without alumina, also become hhie by fusion with oxide of cobalt, hU 
not till they haoe been fused. The presence of a metallic oxide in the as- 
say entirely destroys the action of this test, and hence its use is very 
limited, owing to the fi^uency with which iron is met with in earthy 
minerals. SiHca does not prevent the appearance of the blue colour. 

Por the application of this test to the harder minerals, a different 
process is reqtdred. The stone is to be ground with a little water in an 
agate mortar till reduced to a state of pulp, a drop of which is to be 
laid on charcoal, which will absorb the water, whilst the fine powder 
will remain on the surface. To this we add a drop of the solution of 
cobalt, and heat it to the brightest incandescence, at which moment the 
characteristic action is developed, and becomes evident when the assay 
is cold. If we perceive the mass to detach itself from the charcoal in 
the form of a scale, we may take it up carefully with the platina forceps, 
and expose it more easily to the degree of heat required. 

Magnesia test. — The process for detecting magnesia is similar to that 
already described, but in this case we must endeavour to fuse the assay ; 
for the magnesia compound acquires a pale rose-red tint, which is gene- 
rally stronger after fusion; its use, however, for this purpose is very 
limited, as there are few compounds of magnesia which do not contain 
either alumina or iron. The sub-hydrate is the best substance for exhi- 
biting the action of the test. 

IX. — CupeUation. 

The process termed cupeUation is only resorted to for the purpose 
of ascertaining the presence of gold or silver when alloyed with other 
metals, and is effected in the following manner : — ^A piece of bone which 
has been exposed to the heat of a fire until all the animal matter has 
been consumed, which is known by the bone becoming white, is reduced 
to a very fine powder, a small quantity of which is to be taken on the 
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point of a knife, moistened with the tongne, and kneaded in the left hand 
into a thick paste ; a little soda may be added to give it cohesion, bnt it 
is not necessary. A hole is then made in a piece of charcoal, and filled 
with the paste, and its surface smoothed or slightly indented in the centre. 
It is then to be gently heated by the Blowpipe tiU it is perfectly dry. 
It is now ready for the assay, which must be previously fused with lead,* 
and then placed in the middle of the little cupel, and the whole heated 
by the exterior flame, for the purpose of oxidating the lead, which is ab- 
sorbed together with the other impurities by lie cupeL When the 
operation is finished, the precious metals are left on the surface ; but the 
proportion of it being generally very small, owing to the size of the en- 
tire mass of the alloy often not exceeding a large shot, it is very ge- 
nerally necessary to have recourse to the magmfying glass to be cer- 
tain of the presence or absence of the fine metal. When the grains are 
very minute, the colour of the metals will become evident by rubbing 
them in an agate mortar ; and if any doubt exists, the application of a 
drop of nitric acid wiU speedily show the difference by its action on the 
BiLver, while it produces no effect on gold. 



XI. — On the Duties of Mineral Agents. By G. C. Mahon, Esq, C. E. 

[Bead December 12, I860.] 

Xntroduotion. 

Some time since, on turning over the pages of a recent work on the Im- 
provement of Estates,! I perceived that, though it treated fully and use- 
fully of agriculture and forestry, the author distinctly declined to discuss 
the subject of the mineral resources of estates, as being, though logically, 
yet not practically, within the scope of the work; and I know of no book 
bearing directly on the subject. My profession has been that of a con- 
veyancing attorney ; but, having retired from practice, and having 
lived in a mining district, I have for some years past, and not unsuccess- 
fully, applied myself to the discovery and improvement of its mineral 
capabilities ; in doing so, I necessarily had to study, not only science bear- 
ing directly on mining, which I did in this countiy, and in France, but, 
what is much more, important in a money point of view, the law and 
practice of mining negotiation, for which my original profession had to 
a certain extent prepared me. J 



* When we Tdsh to know if silver exists in an ore of lead, it is unnecessaiy to add 
any metallic lead to the assay. 

t The Besoarces of Estates, — a Treatise on the Agricultnral Improvement and Ge- 
neral Management of Landed Property. By Lockliart Morton. Longman. 1858. 

X It will be understood that I speak only of such mining as is carried on in Cornwall, 
and not of mining in coal and limestone districts. 
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Of the Bfljiieral Ag^ont's Xtelations with the BGne-lord. 

Wtat is a mineral agent? He is not a " mine-agent," who repre- 
sents the mining capitalist as maoager of a mine, nor is he the mine- 
jobber, the middle-man of mining, who represents everybody and nobody 
by turns. The mineral agent represents the landlord, or " mine-lord," 
and no one else, and to his mineral property he stands in the same re- 
lation as his land-agent staads to his agricidtural property. 

The services which he renders are threefold, and cannot be kept too 
distinct from one another. He may be employed, 1st, on the discovery 
of a mine; 2nd, the letting of a mine ; or, 3rd, the receipt of the toU or 
dnes of a mine. The first two of these duties are, it is needless to say, 
by far more important to the employer, and difficult to the agent, than 
the third, though it almost always happens that this last is that for 
which the agent is the best paid : it is, in fact, the ignorance and short- 
sighted views evinced in the choice of mineral agents, able and willing 
honestly to discharge the first two of these duties, which have left 
many landlords so long without income from their mineral property. 

Those who adopt this profession must remember that their own trou- 
ble and expense in discharging those duties properly will be very con- 
siderable ; and as I am acquainted with the fact that many landlords ex- 
pect to get everything for half nothing, I folly admit that it is necessary 
to stipulate beforehand for one's expenses in advance. Fair terms of re- 
muneration are, one-half of the sum to be paid on the discovery of the 
mine, the other half on the completion of ^e> lease. If, however, the 
landlord chooses to give as part payment his profits resulting from the 
mine, during the seventh, fourteenth, or twenty-first years of the term, 
he will Euit wisely, as, besides giving hi^ mineral agent a general pecu- 
niary ini;erest identical with his own, he will insure an effective sur- 
veillanqe of the lessee at those three important periods. This mineral 
agent will, as it were, have created a property for him, which after the 
expiration of the term wiU probably be more valuable than at the com- 
mencement of it. The task is a difficult, anxious, and highly responsi- 
ble one, which one cannot be expected to imdertake from merely philan- 
thropical motives; so that, besides paying the expenses, it is only fair that 
he should pay £50 for each lordship or townland examined, before the 
agent undertakes to look out for a lessee, and £50 more upon the com- 
pletion of the usual twenty-one years' lease. The usual allowance in 
England is two guineas a day, besides expenses. If he desires the agent's 
surveillance of the lessee during the existence of the lease, the agent 
might undertake it on the terms of a reasonably high percentage, say 
ten per cent, on the three years' profits, as above. A lower scale of re- 
muneration than this would be insufficient to repay the agent for his 
time and trouble. 

A knowledge of mineralogy is, next to good habits of business, the 
most useful accomplishment of a mineral agent. Without it, inasmuch 
as minerals are the constituents of rocks, a thorough knowledge of minin 
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geology is simply impossible; it is also the great short cut to a knowledge 
of the chemical composition of mineral substances. In &cty a mineral 
agent might almost as well be without eyes, aa without some practical 
knowledge of mineralogy, that is, a knowledge of the ordinary rough aad 
ready tests for the discrimination of the obvious characters of minerals. 
The chief of these are their general appearance, " hardness," " streak," 
*' specific gravity," &c. 

Let us suppose that the agent is directed to examine a property for 
mines. How is he to set about his work, and what i» he to do ? He 
is first to examine all maps, and obtain from libraries, &c., all informa- 
tion relative to the district that he can — such sources are the Ordnance 
Survey, the Records of the School of Mines, &c. ; then to lay down on his 
map, allowing for difference of level, the localities where the lodes 
known to exist on adjacent properties may be expected to traverse that 
to be examined. By this means he will gain some knowledge of the 
ground before putting his employer to the expense of visiting it. He 
chooses for his visit a time when the marshy places are comparatively 
dry. This done, he arrives, hammer in hand, on the property, and the 
natives CTowd about him to see him run down his game. The best use 
he can make of them is, to select from among them any who say they 
have seen indications in the neighbourhood — go with them to the spots, 
even if not precisely on the estate, and lay Ihem down eareftilly on his 
map, with a memorandum of the name of the informant, whether at first 
sight such indications appear valuable or not ; he will thus probably get 
rid of his visitors seriatim, and will then be thrown on his own re- 
sources. 

His first search wiU be for the most exposed parts of the fast rock 
of the property, some valley, ravine, water-course, cHflP, or road-cutting, 
some quarries or old mining trials. Of these he should select, for first 
examination, such as have their escarpment most at right angles to the 
course of the known lodes of the district, and as he passes along them 
look out for rust-marks or " gossan" (decomposed iron pyrites), and 
mark the spots carefully on his map. This is the grand indication, iJiough 
not either the only one, nor in/variably a safe one. Veins of quartz, or 
any other substance differing from the mass of rock, especially iron py- 
rites (undecomposed gossan), also require attention. The rust-marks 
caused by bog-iron ore, or by water charged with iron, are no indication 
of the existence of mineral, except at a higher level than itself, and pos- 
sibly very distant. 

In case the ground does not present facilities of this kind, he will 
have to go to the expense of ** trenching," or cutting the surface of the 
rock at right angles to the known run of the lodes of lie district, choosing 
of course the gripes of ditches, and such other places as will be least 
damaged by an excavation, and the fast rock be reached with least 
expense. Before setting about this, he must, of course, calculate whether 
the probability of success is such as to justify the cost; but unless there 
is a considerable overburden of earth, the expense will not be found very 
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heavy, as a sinking of eighteen inches or so into the fast and settled rock 
will probably find the out-crop of every important lode. If there is a 
considerable overburden of earth, or if the surface is very valuable, it 
may be better to sink " costeening" pits, and to cut connexions through 
the rock from one to the other in the Cornish way. I take for granted 
that, as his examination progressed, he will have marked on the map the 
precise position of each discovery, with a distinguishing number or letter, 
and preserved specimens of the indications obtained, attaching to them 
a corresponding number or letter. 

We will suppose that his trials have been successful, and that he has 
found the outcrop of a lode. He will proceed to ascertain its " strike ;" 
that is to say, he will first foUow the outcrop longitudinally, by an open 
cast excavation for a couple of fathoms or so, then take the bearings, and 
sink a pit accordingly, say ten fathoms off, untU he finds it again. When 
he has sunk both to the same level, he can then take the bearings of the 
lode at the same level in these two spots. If he finds that these bear- 
ings agree exactly with those first observed, his next step may be a 
longer one, say fifty fathoms, or so; and if he finds the lode thus, his 
next may be a stride of 100 fathoms. If the same result be obtained 
this time, he has not only fixed the strike of the lode for some 200 fa- 
thoms, but has proved it to be a straight running lode, possessed in all 
probability of considerable " decision of character," and " energy of ac- 
tion;" 6uid mining capitalists will require little more than the proof of 
this fact, and of its width or " power," and the sight of suitable londfide 
hand specimens, to induce them to enter at once upon the working of it. 
In all cases, the further the lode is traced, the more satisfactory it wiU 
be to them. It is most desirable, where possible, and where the indica^ 
tiona warrant the expense, also to know the " dip" of the lode, for which 
purpose it should be followed down as far as water will permit. There 
is generally about a lode some ground much softer than the rest, and 
which will be found much cheaper either to drive or to sink on. Of course, 
every advantage must be taken of such circumstances. Influx of water 
is the main difficulty, and the mineral agent seldom persists in com- 
bating it farther than the common hand- windlass and buckets can go. 
At the lowest .point which can thus be reached, the lode should be cross- 
cut, its " thickness," or ** power," ascertained, and the contents of the 
lode at that level carefully noted, and so far ** proof made in depth." 
A similar proof at the other extremity of the 200 fathoms will give the 
"bearings" and power of the lode in the utmost detail which any ca- 
pitalist can reasonably expect from the mine-lord. These bearings, once 
obtained, are of the greatest importance for the purpose of comparing 
them with the bearings of other lodes of known value, and in other re- 
spects wiU greatly assist in setting the mine to work. Hand specimens 
should be carefully preserved, Ist, of the walls of the lode, the ** hang- 
ing" as well as the " foot" wall ; 2nd, of the sticky substance which is 
sometimes found adhering to the walls ; 3rd, of the gangue or veinstone, 
and of the bearing part of the lode at a variety of levels. The carefril 
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examination of these last requires all the mineralogical and chemical 
skill which the agent may possess, and very often even the services of a 
regular analytical chemist 

These are the data which determine the character of a lode, which 
identify it with others of the same system and of known value, and 
which, when a known valuable lode has been worked out or ^' heaved,^' 
and lost, at once identify the new lode as really the continuation of the 
lost one. Thus the infant mine perhaps starts at once with all the ad- 
vantages of the experience acquired in working the old mine, and with 
all the prestige to which the old mine would be entitled, if it could be- 
gin its career again, perfectly known, yet with its contents unexhausted: 

Of DeaUag wttb the BGnii^r Capitalist. 

The choice of a lessee is nearly as important a matter as the proof of 
the existence of mineral wealth on the estate. When a good lode is dis- 
covered, there are several classes of men firom whom proposals may be 
expected. 

1st. The "Take-note" man, or " Bal-seller." 
2nd. The neighbouring mine proprietor. 
3rd. The -Say Capitalist 
4th. The bond fide Capitalist 
5th. The Mining Company. 

The " Take-note" m^, if of known good character, may sometimes 
be of use ; but, as a general rule, he is not a desirable person to deal with. 
His system in Cornwall generally is to get a promise of a lease for twenty- 
one years, at fixed dues, in the usual form of mining leases, provided he 
forms a company to the satis^Eustion of the mine-lord within a year. 

In Ireland he is bolder ; he asks, and often used to get, an uncondi- 
tional promise of a lease without any stipidation as to form ; and if he 
were only liberal in his promises to pay dues, the Idndlords used seldom 
to trouble their heads farther. In former tunes few jobbers of this de- 
scription came to Ireland, except such as were hunted out of England 
for swindling in some shape or other. When they brought their "bal" 
to market in England, few men of character or capital ccoed to deal with 
them ; and, as a natural consequence of the landlord's apathy in the choice 
of his agent, the mining property of Ireland has remained comparatively 
unproductive hitherto. The object of these men is, of course, to get as 
much money as soon as possible for their promise of a lease; and nume- 
rous are the good stories told of their cunning in overreaching both 
landlord and lessee. I have known the figure 1 introduced before the 
figure 5, so as to make a promise of a lease for five years appear to be 
for one of fifteen years, and the " bal" was actually sold as such. It ifl 
a common dodge to extort a good round sum from the landlord himself, 
under the threat of disfiguring his demesne, or injuring tenants for 
whose security the landlord has forgotten to stipulate : of all classes 
that I have ever met, these men are tibie sharpest 
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A neighbouring mine proprietor often makes an early offer for a new 
discovery. If he has behaved fairly to a neighbouring landlord, and 
bond fide intends to work the mine, and will give valuable covencmt to 
do so, I would on the whole prefer him to any one else, because of his 
greater experience in the district ; but there is always risk of his playing 
" dog in the manger/' in order to prevent the price of labour from being 
disturbed, &c. If his hands are already frill, any proposal from him re- 
quires this point to be specially attended to. 

By the '' half capitaUst" I mean a man, generally a retired mine cap- 
tain, who has not capital enough to work the mine, but who has enough 
to enable him to expose the indications more fiiUy than the landlord, from 
ignorance, from want of enterprise, or from poverty, wiU generally con- 
sent to do ; he knows how to deal with the working miners better than 
any mineral agent, and generally knows where to find men of larger ca- 
pitd than he himself possesses, either for the purpose of selliag his lease 
to them, or to associate with himself for the purpose of working the 
mine. On the whole, if his character be good^ he is generally a most de- 
sirable person for landlords in not very wealthy circumstances to deal 
with ; but, like most mining men, he is d.ways a '^ fine point;'' and, whe- 
ther he is or not, deliberation and care are especially necessary before 
committing to writing any contract with him upon so intricate a subject 
as mining. 

The &on^y^ capitalist is, of course, the most desirable person to deal ' 
with ; he is, however, accustomed to have things sifted for him by other 
adventurers, and is content to pay them handsomely for their services ; 
he is genersdly very exacting, and peremptory, and it will be found im- 
possible to deal with him, or i&deed with any of the other classes of les- 
sees, unless you have very piecise ideas of the terms on which you intend 
to deal, and are firm in insisting on them. Men of this kind know their 
own value perfectly, and require to be sought The mineral agent should 
always have a list of such men by him, adding to it from time to time, 
as he hears of new men. When he has a mine to let, he will then find 
the use of the list ; for he will only have to send a circular to each ad- 
dress on the same day^ and to deal with the most desirable offer, to make 
sure that he has acted to the very best advantage for his client. 

Companies ore, in general, extremely undesirable to negociate with. 
You may have the clearest understanding possible with a leading director, 
or with the secretary, to-day ; it may be in writing, it may even have 
taken the shape of a " resolution," duly passed at a meeting more or less 
solemn, and have been formally communicated to you as an ** extract 
from the minutes;" yet to-morrow a '* resolution" to precisely the op- 
posite effect may be passed; and, as the aeal of the company had not been 
affixed, you have practically no remedy. 

Companies conducted upon the cost-book system, generally define their 
constitution by a memorandum written on the first page of the cost-book, 
where alone the miae-lord, shareholders, or creditors of the mine, can 
learn who the adventurers are, and upon what terms they are associated. 
It by no means follows, that all companies constructed upon the cost- 
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book system possess the same constitatioiiy though it is generally under- 
stood that they have some features in common, especially that of the 
shareholders' liability being limited to cost incurred up to the time of 
getting his name *' written off*' the cost-book. 

In conducting a negociation, make it your first rule never to allow 
yourself to he hurried; do not hesitate, especially when startled by un- 
usual candour or liberality, to say plainly that you must take time to 
consider the matter. 

I have already advised the agent to send out, on the same day, cir- 
culars to the addresses on the list of first-class men. The use of tiids Ib, 
that aU their replies will come in about the same time ; cmd he will 
thus be enabled, before closing with any of them, to compare the terms 
of the others. This he could not do, if he were to communicate with 
them seriatim. 

When matters have got so far that the leading features of the con- 
tract, such as, Ist, the length of the term; 2nd, the minimum annual ex- 
penditure ; 3rd, the royalty or dues, have been settled by correspondence, 
then come a host of thorny details, to be settled in a personal interview. 
A minute, resembling, mutatis mutandis, that in the appendix, and bring- 
ing matters as nearly as possible to a final ageeement vivd voce, should 
be drawn out : this is not intended to be signed, but only to be a memo- 
randum of what has passed. "When he finds that it expresses clearly all 
that is intended by either party, let the lessee, if he likes, make a copy 
for his own use, the agent retaining that which is in his own hand-writ- 
ing. It should then be placed in the hands of your client's attorney, to draw 
up a lease accordingly ; for his trouble in connexion with which it is 
usual that he should be paid a fee of twenty guineas by the lessee, as a 
lumped sum in lieu of all costs. 

The nature of the contract which should be made will depend upon 
so great a* variety of circumstances, that they cannot all be anticipated 
here. I have, however, given, from actual practice, the form into which 
the minute above alluded to was expanded by able counsel. An exa- 
mination of the printed precedents in works on conveyancing* will also 
be found useful. 

If at any time, in the progress of the negociation, an intended lessee 
be found guilty of petty finaud, or even trickiness, it will be much better 
to break off with him at once ; for it cannot be fo^ the client's interest to 
have dealings on so complicated a subject as mining with a man of that 
character. 

The receipt of the landlord's dues must be conducted in strict accor- 
dance with the terms of the lease, a copy of which the toller should pro- 
vide himself with. By neglect of this he may afford justification to the 
lessee in putting an improper construction on the provisions of the lease ; 
or may aUow hun, imder the plea of *' saving trouble, "to establish a sys- 
tem yery much to the landlord's disadvantage. 



* The latest work on the subject is, ^' A^ Treatise on the Law of Mines and Minerals.' 
By William Bainbridge,- Esq., fiutterworth. London: 1856. 
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Of BOneralogy. 

Mineralogy is the science of mineralsy and especially the part of 
the science' which enables one to discriminate between minerals of dif- 
ferent kinds. One great object of mineralogy is so to avail itself of 
past research, as to enable the student to arrive at a knowledge of 
the nature and chemical composition of minerals by a readier and cheaper 
method than that of actual chemical analysis in every instance. 

Minerals are known by their eharctcters, which are 

I. General. 

II. Chemical. 

III. Geometrical or Crystalline. 

I. The GENEEAL CHABACTEBS of minerals are those which any in- 
telligent observer, unacquainted with chemistry or crystallography, might 
naturally remark : they are — 

1st. Form, Cleavage, Structure, and Fracture. 

2nd. Hardness and Streak. 

3rd. Specific Gravity or Weight, as compared with other substances. 

4th. Colour, Lustre, Transparency, Action on Polarized light, and 

Phosphorescence. 
5th. Taste, SmeU, and Touch. 
6th. Flexibility and Toughness. 
7th. Sectility and Malleability. 
8th. Magnetic Properties. 
9th. Electric Properties. 

Of these the first three are by far; the most generally useful; and 
with a thorough knowledge of crystallography, the first alone is nearly 
sufficient to enable one to discriminate between all such minerals as 
happen to present themselves in a distinct crystalline form. 

II. The CHEMICAL CHABACTEEs of minerals are — 

1. Effects of heat in glass tubes. 

2. „ „ before the blowpipe. 

3. Effects of liquid re-agents. 

III. The GEOMETKiCAL OT CETSTALLiNE characters of minerals are 
merely the details of the first of their "general" characters ("Form," &c.) 
viewed through the medium of geometry. They have been thought of 
almost suflftcient importance to justify the study of crystallography as 
a separate science ; but, interesting as they are, they constitute at the 
present day, rather the transcendental, than the practically useful 
part of mineralogy — rather the pedant's hobby than the student's help. 
They belong to theory rather than to practice, to the museum and the 
cabinet rather than to the field or the mine. Though it be true that 
there is no species of mineral without its peculiar crystallization, and 
further, that the same substance under the same circumstances al- 
ways crystallizes in the same forms, yet as that form which is pecu- 
liar to it may not be its ordinary form, and as the circumstances which 
affect the crystallization of a mineral may not have been in all cases 
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the same, it is plain that absolute certainty, in the discrimination of 
minerals, is not always to be obtained by the stady of the crystalline 
characters alone. 

Every practical man knows the crystalline to be the exceptional 
state of minerals; and that it is a general rule, that the more import- 
ant minerals, when found in quantity, are either wholly formless 
(amorphous); or else, that the crystals, as in. the case of die ores of 
tin, are so minute and involved, ihat crystallography is of no use to 
him. He must therefore resort to the other characters, especially to 
the chemical characters, to determine their nature. On this account, 
the notice taken of the crystalline characters of minerals will be bnt 
slight 

If you, Istly, merely poise a mineral in your hand — 2ndly, exa- 
mine it well — ^and, 3rdly, scratch it with the point of a knife — ^you will 
have had the opportunity of forming some rough opinion as to, 1st, 
its weight or specij&c gravity ; 2nd, its colour, structure, &c. ; 3rd, its 
hardness and ** streak," or the colour of its powder. These little tests 
are few and simple ; and when the eye has been once educated by the 
examination of a good number of well-labelled and characteristic spe- 
cimens, it is surprising how very rarely it is necessary for the miner 
to resort to other tests. 

''Hardness" is practically the most useful ^character. The nail, 
the teeth, a copper coin, a knife, and a crystal of quartz, form a scale 
of hardness suMcient for most purposes, but the regular scale is here 
subjoined. 

It will be seen that the Prench and English scales differ, being 
exactly the converse of each other. 



English Scale. 

10 . 

9 . 

8 . 

7 . 

6 . 

5 . 

4 . 

3 . 



French Scale. 

. 1 . 

. 2 . 

. 3 . 

. 4 . 

. 5 . 

. 6 . 

. 7 . 

. 8 . 

. 9 . 

. 10 . 



Diamond. 

Corundum. 

Brazilian Topaz. 

Quartz. 

Felspar. 

Apatite. 

Fluor Spar. 

Calc Spar. 

Rock-salt. 

Talc. 



t^ 



S 

a 









A study of some of the systematic treatises on mineralogy* is ne- 
cessary for the accomplished mineralogist. I do not pretend to supply 
their place ; but, for the sake of convenient reference, I subjoin a table 
of the minerals of most importance to the practical miner. 

The minerals enumerated comprise, in addition to the more impor- 
tant metallic ores, the earthy minerals usually found as constituent parts 
of the gangues, &c. 



* Dana's "Manual of Mineralogy" is that used at the School of Mines in London, 
and is the most practically useful work of the kind. 
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Name. 



Silver 
Glance, 



Table of Charaeters of Ores. 



Chemical Kor- 
innla and 

per-centase of 

yaloable 

Elementa. 



Platinum, . 



Gold, . . . 



An, . . 



Silver,' . . 



Pt,. . 



Colour 

and 
Strealc. 



Steel-grey; 
streak fin- 
ing, 



Hardness. 



Scratchea. 



Calc spar, 



Scratched 
by. 



Apatite, 



Gold-yellow to Rocksalt, 
silver- white ; 
streak shin- 
tag, 



Ag. 



White, liable 
to tarnish ; 
streak shin- 
ing* 



AgS, 
Ag. 87, 



Brittle silver 
ore, 



il>ark red sa- 
ver ore, 



Li?htred 
silver ore, 



Cinnabar, . 



6AgS, SbSs, 
Ag. 70, 



8AgS,SbS3, 
Ag. 59, 



8AgS, AsSs, 
Ag. 65, 



HgS, 
Hg. 86, 



Rocksalt, 



Blackish, lead- Talc, 
grey ; streak 
shining. 



Iron-black ; 
streak same. 



Blackish, lead- 
grey to car- 
mine-red ; 
streak red. 

Cochineal to 
Carmine-red; 
streak cochi- 
neal to orange, 

Brownish 
black to scar- 
let; 

streak brown 
.to scarlet, 



Fluor, 



Fluor, 



i 



18-10 



16-76 



10-60 



Calc spar, 



Rocksalt, 



Rocksalt, 



Talc, 



Rocksalt, 



Calc spar. 



Calc spar, 



Calc spar. 



Calc^par, 



7-19 



6-26 



6*80 



6*65 



8-10 



Chemical and other 
Dlstinctiye Characters. 



Malleable; absolutely in- 
fusible; soluble only in 
heated aqna-regia; gives 
lemon-yellow precipitate 
with NH4CI, 

Very sectile and malleable, 
spreading out under pres- 
sure of a steel point ; be- 
fore blowpipe, on char- 
coal, fusible. 

Very sectile, malleable, and 
flexible; before blowpipe, 
on charcoal, fuses with- 
out fumes ; soluble in NOs, 
on addition of CIH or 
NaCl, gives a white, 
curdy precipitate, soluble 
in NH4O, 

Cuts like lead; fuses in 
flame of candle; before 
blowpipe, on charcoal, 
fuses with intumescence ; 
with soda, yields bead of 
silyer; soluble in N06, 
except sulphur, 

Sectile; before blowpipe, 
on charcoal, gives off S 
and Sb; yields a grey 
bead, which, with soda or 
borax in reducing flame, 
is reduced, 

Slightly sectile; before 
blowpipe, on charcoal, 
gives off S and Sb, and 
ia reduced, 

Slightly sectile ; before 
blowpipe, on charcoal, 
gives off S and As, and 
is reduced, 

Before blowpipe, on char- 
coal, wholly volatile, 
without fumes of As ; in 
the closed tube, with soda, 
is reduced ; soluble only 
in aqua regia, 



'§:§ 



Cubic. 



Cubic. 



Cubic. 



Cubic. 



Trimetric 



Rhombo- 
hedral. 



RhombO' 
hedraL 



Rhomi>o- 
hedraL 



* An add sohitlon, eont^ning sUrer, deposits metallic ^rer on a plate of ooppv. 
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Name. 



Tinstone, 



Chemical For- 
mula and 

per-centage ofJGolour and Stxeak. 
valoabte 
Elements. 



SnOs, 
Sn.78, 



Copper, ^ 



Ruby Cop- 
per, 



Black oxide 
of copper, 

Azorite, < 



Cu, 



Ca30, 
Cu.88, 



CuO, 
Cu. 79, 



Colourless, grey, 
honey- yellow; 
hair-brown, 
black; streak 
light-grey, 
light-browu, 



Hardneiai 



Scratches. 



Apatite, 



Topaz, 



Scratched 
by. 




6-90 



Copper-red ; 
streak shining, 



Fresh fracture 
cochineal-red 
to lead-grey ; 
often covered 
by green and 
grey coating; 
streak brick- 
red, shining. 

N.B. The earthy 
variety, " Tile 
Ore," has few 
of these cha- 
racters. 

Steel-grey to 
black; streak 
black, 



2(CuO,C02),Blue; streak 
+ CuO. HO bluish, 
Cu. 55,. 



Rocksalt, 



Calc spar, 



Pulveru- 
lent, 

Calc spar, 



Fluor, 



Apatite, 



Apatite, 



Chemical and other 
DistinctiYe Characters 



N 



■So 



8-56 



6-00 



6-00 



3-80 



Before blowpipe, on char- Dimetiic 
coal alone, infusible, and 
gives off no fumes ; with 
KCy reducible easily, and 
with soda with difficulty, 
in reducing flame; the 
bead is soluble in CIH, 
yielding a Hlac purple 
with AuCls ; insoluble 
in all acids; its powder 
does not blacken paper 
like that of Wolfram, 
nor is it affected by hot 
NOs, like Tungsten and 
Blende; differsfrom Tour- 
maline and Garnet in 
specific gravity and re- 
sistance to the blowpipe 
on charcoal alone. 



Sectile, malleable, and 
4uctile ; before blowpipe, 
on charcoal, fuses readily ; 
and on cooling, is coated 
with black oxide; soluble 
easily in NO5, 

Before blowpipe, on char- 
coal, in reducing flame is 
reduced; soluble with ef- 
fervescence in NOfi ; and 
without effervescence in 
CIH and in NH4O, 



Generally earthy ; before 
blowpipe, on charcoal, in 
reducing flame, b reduced. 

In dosed tube, gives off 
HO, and blackens; be- 
fore blowpipe, on char- 
coal, blackens, and is re- 
duced to a slag of cop- 
per; soluble, with effer- 
vescence, in NO5, 



Cubic. 



Cubic. I 



Amor- 
phous 



Mono- 
clinic. 



« An add solution of any ore of copper tarns deep blue, with ammonia tn excess. Metallic copper is precipitated fi^ 
it by a bright plate of iron. Hence mine water, or any other solution containing copper, will redden the blade 01* 
knife. The miner's rough test of an ore is to put some of it in powder on the wick of hu candle, when, If it contain copp^^- 
it will tinge the flame hmiah-green. 
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Nave. 



Malachite, 



Chemical For 

om]aaQd 
V&r-Qentm oflColoiur and Streak. 

valuabfe 

Elements. 



Vitreous 
copper, 



CuO, COa + 
CuO, HO, 

Cu. 6-7, 



Cn2S, 
Cu. 79, 



Hardness. 



Purple cop- 
per, 



Grey cop- 
per, 
FaU-erz, 



4Cu3S,+ 
Ca. 56, 



Greeo ; streak 
lighter green, 



Blackish lead- 
grey, some- 
times irides- 
cent; streak 
riiioing, 



Scratches. 



Calc spar, Apatite, 



Scratched 
by. 






4Ca2S,8bS3, 
Ca. 38, and 
at times 
A^. aO; 
contains 
also Fe, Zn, 
and As, 



Copper 
pyrites, 



Copper-red to 
pinchbeci^- 
brown, coated 
with iridescent 
or purple-tar- 
nish; purple 
streak, 



Rocksalt, 



Fluor, 



Chemical and other 
Distinctive Characters. 



Bocksalt, 



Steel-g^7 to 
iron-black ; 
streak gene- 
rally tbe same 
as colour, 



Rocksalt, 



Fluor, 



Apatite, 



4-80 



CngS, FegSa, 
Cu. 34, 



Brass-yellow, 
sometimes iri- 
descent; streak 
greenish-black, 



Calc spar. 



Apatite, 



8 '85 In closed tube, decrepitates, 
gives off HO, and black- 
ens; otherwise behaves 
like preceding, 

6 -66 Very sectile ; before blow- 
pipe, on charcoal, melts 
easily, with effervescence; 
in oxidizing 'flame, with 
soda, yields bead of cop- 
per; soluble in warm 
NOs* leaving S undis- 
solved, 

5 00 Fresh fracture horse-flesh 
or liver-coloured ; rather 
sectile ; before blowpipe, 
on charcoal, turns black, 
and, after cooling, red; 
after long exposure to the 
flame, fuses into a steel- 
grey, brittle, magnetic 
globule ; with borax and 
soda, yields ultimately a 
globule of copper; mostly 
soluble in NO5, 

Yields to knife, but brittle; 
the miner's test for mas- 
sive va^eties is cutting it ; 
in open tube, gives fumes 
of Sb, SOs, and at times 
As ; as a general rule, the 
darker it is, the less As it 
contains ; before blow- 
pipe, on charcoal, fuses 
wlthslight ebullition into 
green slag, usually mag- 
netic, giving with borax 
a grey metallic globule, 
wlUch with soda yields a 
globule of copper ; NO5 
decomposes it in powder, 
giving off red fumes, 
separating SbOa, S, and 
sometimes AsOs, 



ll 



Monocli- 
nic. 



Trimetric. 



Cubic. 



Cubic. 



4-20 



Fresh fracture brass-yel- 
low; yields easily to the 
knife; before blowpipe, 
on charcoal, gives off S, 
and yields a brittle, grey, 
magnetic globule, solu- 
ble in aqua regia, with 
separation of S undis- 
solved. 



Dimetric. 
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Name. 



Chemical For- 
mula and 
p«-centageof 
▼alnable 
Elements. 



Carbonate oflPbO 
lead/ 



Galena, 



,C02, 
Pb. 76, 



PbS, 
Pb86, 
sometimes 
also Ag. 3, 



Red oxide of 
zinc,t 



Calamine, 



Electric Ca- 
lamine, 



ZnO, 

Zn. 80, 



Colour 

and 

Streak. 



Hardness. 



Scratches. 



Colourless to 
lead grey ; pe- 
culiarfatty lus- 
tre; streak 
white, 



Lead-grey to 
black ; streak 
same, 



ZnO, CO2, 
Zn. 52, 



2 (3ZnO, 
Si03)+3HO, 
Zn. 53, 
sometimes 
anhydrous, 



Calc spar. 



Scratched 
by. 



Fluor, 



Rocksalt, 



Garnet-red ; Calc spar, 
streak, orange- 
yellow. 



Colourless to 
(frequently) 
brown ; streak, 
white, 

Colourless to 
(rarely) brown; 
streak, white, 



Fluor, 



Fluor, 



Chemical and other 
Distinctlye Characters. 



6-60 



Calc spar. 



Apatite, 



Felspar, 



Felspar, 



7-50 



[n the amorphous state 
very deceptive ; some- 
times resembling lime- 
stone in everything but 
weight; before blow- 
pipe on charcoal, de- 
crepitates if not pul- 
verized, efiervesces, be- 
comes yellow, and is 
reduced ; soluble with 
effervescence in NOs. 

Decrepitates generally 
when heated; before 
blowpipe on charcoal 
alone, before oxidizing 
flame covers charcoal 
with yellow sublimate; 
after roasting. this at a 
dull red heat, it fuses in 
reducing flame, giving 
off fumes of S, and is 
reduced; partially so- 
luble in NOsyidding 
yellow precipitate with 
EO,2Cr03 ; the black 
granular varieties are 
the richest in silver. 

Before blowpipe alone 
infusible, soluble with- 
out effervescence in 

Before blowpipe on 
charcoal gives off zinc 
fumes, soluble with ef- 
fervescence in NO5, 



3 '40 More brittle than the 
foregoing ; gives off 
water when calcined; 
before blowpipe on 
charcoal swells, and 
gives off Zn, fumes but 
slightly ; in powder 
soluble without effer- 
vescence in hot SOs or 
HCl, gelatinizes on 
cooling. 



5-48 



4-39 



as 



\0 



Trimetric 



Cubic. 



Rhombo- 
hedral. 



Rhombo- 
hedral. 



Trimetric. 

Rhombo- 
hedral. 

(The an- 
hydrous 
variety). 



Is red S&i^^ Ji?iIS?5S ^i^^? S?T' '"i^erals of lead in general cover the charcoal and assay with a sublfanatc, wWch 
IB rca wnue hot, yellow on cooling, soluble in nitric acid, and yields a white precipitate to sulphuric, yellow to chromic acid. 

hot twta^JS ^w^S? *^® ™*nerals of zinc in general cover the charcoal with a sublimate, which is lemon-yeUow ▼!«» 
not, white on cooling, and green on behig moistened witli nitrate of cobalt, and ignited. 
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Name. 



Gbemlcal For- 
mula and 

per-centOAe of 

TalnaUe 

Elementi. 



Blende, 



ZnS, 
Zn. 67, 



Colour and Streak. 



Hardness. 



Scratches. 



Magnetic or 
black oxide 
of iron, 



Specular 
iron, or red 
hssmatite, 



Green, yellow, 
red, brown, 
black; streak 
white to red- 
dish brown, 



Calc spar. 



FeO,Fe2 03, 

Ve. 72, 



FeaOa, 
Fe. 70, 



Hydrous 
oxide of 
iron, or 
brown hse- 
matite. 



2Fe203 
+ 8H0, 
Fe. 59, 



Iron-black ; 
streak black, 



Steel grey; the 
metallic varie- 
ties often iri- 
descent to iron- 
black ; the con- 
cretionary and 
earthy varieties 
red; streak vio- 
let-brown to 
cherry-red, 



Scratched 
by. 



Apatite, 



8> 

"5 "8 



4-10 



Chemical and other 
Dlstinctlye Characters. 



Apatite, 



Apatite, 



Quartz, 



Quartz. 



Black to yellow- 
ish brown ; 
streak yellow ; 
white, brown, 



I 



Flttor, 



Felspar, 



5-08 



6 '00 



Easily distinguishable 
fromOaroet, Idocrase, 
and Tinstone, by its 
yielding at once to the 
point of a knife; before 
blowpipe infusible on 
charcoal ; decrepitates; 
when strongly heated in 
oxidizing flune, yields 
fumes of Zn ; in pow- 
der soluble, except the 
sulphur, in concen- 
trated nitric acid, al- 
most always giving 
oflfSH, 



Strongly attracted by 
the magnet; an inva- 
riable constituent of 
basaltic rocks ; before 
blowpipe turns brown, 
and loses its magnetic 
properties ; scarcely fii- 
sible ; in powder com- 
pletely soluble in hot 
fclH, not in NOft, 



Sometimes slightly at- 
tracted by the magnet; 
before blowpipe alone 
infusible ; in powder 
becomes black and 
magnetic ; slowly solu- 
ble in hot HlC, 



8-67 



Cubic. 



In the matrass yields 
HO; before blowpipe 
blackens, and becomes 
magnetic. 



Cubic. 



Rhombo- 
hedral 



Not found 
crystal- 
lized. 



it .m^'fl^ of h^n, excepting iron pvrites, are solaMelnClH. If to the solution a little nitric acid be added, and it be boiled, 
WW yield a blue precipitate with yeUow ferrocyanide of potassium, and a red solution with sulphocyanide of potassluin. 
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• 

■ 


Chemical For- 




Hardness. 


^ 


\ 


i 


KamA. 


mulaand 

per-csntaee d 

valaable 

Elemeota. 


Odonr and Streak. 




5> 
S«3 


Chemical tad diher 
DIstinettrB etanaeten. 


w4 

11 


Scnttdies. 


Scratched 










by 


^•3 
8-8 




u 


Carbonate of 


FeO, COa, 


White to chest- 


Calc spar. 


Apatite, 


Before blowpipe invisi- 


Rhombo- 


iron, 


Fe. 4$, 


nat-brOTvn ; 
etrisak white to 






1 


ble alone, but blackens 
and becomes magnetic; 
in powder, soluble with 


hedni 






pey. 






^ 










• 




1 


effervescence in hot 
HOi ; the white varie- 
ties closely resemble 
calc spar, but turn 


1 

i 

1 












^^^ 


brown on exposure. 


1 


Iron Pyrites. 


FeSa, 


Silrer-white to 


Felspar, 


Quartz, 


6 00 


In the matrass yields a 


Cabic,al80i 


1 


8. 58, 


bronze-yellow ; 
streak greenish 
grey, 

4 


• 


« 




sublimate of S ; before 
blowpipe on charcoal 
gives off SOat and in 
reducing flame ulti- 
mately melts into black 
magnetic globides; ar- 
senical pyriteis is easily 
distinguished from it 
by the smell of garlic 
before the blowpipe on 
charcoal, or even when 
smartly struck with a 
steel; magnetic pyrites, 
by its inferior hardness, 
and its slightly affect- - 
ing the magnet, 


Trinietric. 


Perbadae of 


MnOa, 


Steel-grey to 


Rock salt. 


Calc spar, 


4-«6 


In 'the matrass yields 


Triraetric 


manganese, 


0. 86,t 


iron-black ; 


•• • 






no ivater when pure; 




Pyrolusite* 




streak black, 








b^ore blowpipe with 
'borax in oxidizing 
flame gives violet 
glass -J soluble in HCl, 
















with strong smell of 01 ; 
easily distinguished 
from the poorer ores by 
the blackness , of ifaB 
streak,^ 




Hydrous 


MnjOsfHO, 


Steel grey to 


Calc spar, 


Apatite, 


4*28 


In matrass yields wa- 


Trimetric. 


oxide of 


0.27, 


iron-black ; 








ter; before Uowpipe 




manganese, 




streak brown. 








and with acids behaves 




M^nganite, 










> 


like the foregoing, 
distinguishable t^ its 




1 
1 • 






« 






browner streak, 


1 



• Ores ot manganese yield chlorine when heated with CIH. ^ 

«t f%*?J*f?J^**L^'^f **"« ytined accortlni? to the amount of chlorine which ther are cantWe of yi^dfcig.it iMJ" " 
weU to add that 100 gratos of pure pyrolutlte jield 81 of chlortaie, while 100 grains of manganite j1«ld 40.— ErJ 
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N«ma 



Earthy eo- 
halt,* 



Bright 
^hitecO' 
bait, 



■Tin- white 
oobalt, 



i Cobalt 
bloom, 



I Copper 
; nickel, 



Chemical For 

mulaand 
per-oentage oftColOfir and Streak. 
TslBabie 
Elementa. 



Co042MnOaBlfM- black to 



+4H0, 
Go. 14 to 30, 



C<)Ss+CoAa, 
Co. 35, 
A& 45, 



Oo As, 
Co. 28, 
Aa. 72, 



SCoO^AbOs 
48'HO, 
Co. 29, 



Ni3 As, 
Ni.44, 
As. 55, 



<>ladc ; streak 
shining, 



Silver-white, 
slightly red- 
dish, seme- 
times tar- 
nished ; streak 
greyish, black, 



Tin-white, also 
steel-grey to 
silver-white, 
sometimes tar- 
nished ; streak 
greyish-black. 

Red of various 
shades, with, in 
general, a pecu- 
liar lavender- 
blue tint, some 
times grey or 
green ; streak a 
Uttle paler ; 
powder laven- 
deiwblne when 
dried, 

Bfonze-yellowto 
paleoopper-red, 
with black tar* 
nish ; streak 
pale brown- 
black, 



Hardness. 



ScratdMa, 



Pulveni- 
lent, 



Scratched 
by. 






2 '40 



Apatite, 



Felspar, 



> Chemical and othw 
DistincCivc Charactora. 



Apatite, 



Talc, 



Felspar, 



Calc spar, 



Fluor, 



Before blowpipe with 
borax in oxidizing 
flame gives violetglasff^ 
in reducing dame gives 
a smalt-blue glass; be- 
comes shining when 
rubbed hard, 



6 *20 Best distinguished from 
iron pyrites by its che- 
mical characters ; in 
matrass unchanged ; 
before blowpipe, on 
cliarcoal, fuses with 
strong smell of garlic ; 
with borax in oxidiz- 
ing flame gives a 
deep blue glass ; solu- 
ble in NOs with a lilac- 
pink colour, 



Pulveru- 
lent 



6-48 



8*00 



Felspar, 



7-60 

s 

o 



Behaves like foregoing, 
but gives off the smell 
of garlic in the flame of 
a candle, or even with 
a smart blow, or strong 
friction. 

In the matrass gives 
off HO, and turns blue 
or green ; before blow- 
pipe and with acids 
like the foregoing. 



3 

9) 
V 

•3 
« 

•c 

'C 



..I 

o 

* 



In the matrass yields 
no sublimate; before 
blowpipe on charcoal 
gives off smell of gar- 
lic ; fuses into a brittle 
white metallic globule, 
slowly soluble in strong 
NOft in which it 
quickly assumes a 
green coating; more 
easily soluble in aqna- 
regia. 



Cubic, 
with 
cleavage 
parallel to 
the three 
faces of 
the cube. 



Cubic. 



Monodi- 



nic. 



Rhombo- 
hedral. 



vhu ^^^^^ ^° often be recognised in an acid solution by the blue mark occasioned by putting a drop of the solution on 
+ paper, and drying it before the Are. This colour disappears on cooling. 
t ^e aohltimiA of nickel are trreen : thev are tnmed bine bv excess of am 



! aohitions of nickel are green ; they are turned blue by excess of ammonia, but not of so deep a colour as those of 
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Kame. 



Ichemical For 
mulaand 

per-eentMeof 

valuable 

Elements 



White 
Nickel, 



NiAs, 
Ni. 28, 
As. 71, 



Bismuth, 



Sulphtiret of 
antimony, 



SbSs, 
Sb. 72, 



Arsenic, . 



Bi, 

Bi. 100, 
sometimes 
accompa- 
nied by 
arsenic, 



Colour and Streak. 



Tin-white, with 
bluish-grey or 
black tarnish ; 
streak, grey- 
ish blue, 



Silver- white, in- 
clining to red; 
liable to tar- 
nish ; streak 
same, 



Hardness. 



Scratches. 



Scratched 
by. 



Apatite, 



Talc, 



Febpar, . 



Calc spar, 



Bluish lead-grey 
to bluish steel 
grey; streak 
lead-grey, 



Talc, 



^•3 



6-60 



9*70 



Calc spar, 



As, 

As. 100, 
sometimes 
accompa- 
nied by 
silver. 



Tin-white, with 
grey tarnish ; 
streak same, 



Calc spar, 



Fluor, 



Chemical and other 
Distinctiye Characters. 



M 



4-65 



5-76 



In matrass yields a Cubic, 
sublimate of metallic 
As, leaving a copper- 
red residue ; before 
blowpipe on charcoal 
like foregoing, but the 
globule continues to 
glow after removal 
from the flame ; solu- 
ble in NOs and aqua- 
regia, 

Melts in the flame of a fihombo- 
candle; before blow- hednl 
pipe coats the charcoal 
yellowish brown, disap- 
pears without rising in 
fumes; soluble, with 
eflfervescence, in NO5, 
which then yields a 
white precipitate, on 
the addition of water 
in excess, 

Sectile; greasy to the Trimetric. 
touch; very fusible, 
melting at once in the 
flame of a candle, and 
colouring it greenish; 
before blowpipe on 
charcoal disappears, 
giving off odour of SO2, 
and rising in thick, 
white fumes, which de- 
posit on the charcoal a 
white sublimate, of 
which the colour does 
not change on cooling, 
and which may be dri- 
ven from place to place 
before thefliune; soluble 
in hot CIH, disengag- 
ing SH ; in NOs a yel- 
low residuum of oxide 
of antimony remains, 

In the matrass is sub- Rhombo- 
limed ; before blowpipe, hedraL 
on charcoal, burns with 
pale-bluish flame, and 
is wholly volatilized in 
white fumes, with 
smell of garlic, which is 
also perceptible on giv- 
ing the mineral a smart 
blow with the hammer, 
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Name. 


Chemical For- 
mula and 

per-oentage of 
valuable 
Elements. 


Colour and Streak. 


Hardness: 


6-60 


Chemical and other 
Distinctive Characters. 


i 

V 

6 


Scratches. 


Scratched 

by. 


Pitch-blmide, 


I^O.UaOs, 


Pitch-black, 


Apatite, 


Felspar, 


Easily distinguished from 


Cubic. 


Oxide of 


U.84, 


sometimes 








Blende and Chrome Iron 




Uranium, 




greyish, green- 
ish, brownish, 
or red ; streak 








by its high specific gra- 
vity, firom Wolfram by its 
streak ; before blowpipe^ 




« 




greenish-black, 








with salt of phosphonis, 
yields a yellow globule in 
oxidising flame, and a 
green one in reducing 
flame ; soluble in powder, 
slowly in hot NOs, giv- 
ing off red fumes, and 
















forming a yellow solu- 
















tion, 




1 Molybde- 


M0S2, 


Lead-grey, with 


Talc, . . 


Rocksalt, 


4-66 


Unctuous to the touch, ea- 


Bhombo • 


1 nite, 

1 


Mo. 68, 


metallic lustre; 
streak, on pa- 
per, lead-grey ; 
on porcelain a 
dirty green, 






t 


sily distinguishable from 
Graphite, Snlphuret of 
Antimony, and Specnlar 
Iron, by its greenish 
streak on porcelain, and 
by the difficulty of pul- 
verising it ; before blow- 
pipe, on charcoal, gives 


hedral. 


1 
1 










off S02« and coats the 
















charcoal with a pulveru- 




* 












lent white sublimate ; in 
powder, is decomposed 
by NO5, leaving greyish 
residue of M0O3, 




Wolfram, 


(Fe orMn)0 
WO3, 
WO3. 75, 


Greyfsh to 
brownish- 
black ; streak 
reddish-brown. 


Apatite, . 


Felspar, . 


7-25 


Easily distinguished from 
Tinstone by its streak; 
before blowpipe, on char- 
coal, fuses to a black 
metallic button, studded 


Trimetric 


1 










with small crystals ; with 




t 










salt of phosphorus, in re- 














ducing flame, yields a 




1 

1 










deep-red globule, on the 




1 










addition of tin; in pow- 














der, decomposed by hot 
















HCl, with deposition of 










. . X . 






WO3, as a yellow powder. 
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The earthy minerals of most importance as the gangues of metallife- 
rous veiDs, or the constituents of ore-heariag rocks, are — 

Quartz. Idocrase. 

Felspar (Orthose and Alhite). Epidote. 

A^orthite. Andalusite. 

Mica (Uniaxial and Biaxial). Kyanite. 

Talc. Tourmaline. 

Chlorite. Beryl. • 

Hornblende. Topaz. 

Pyroxene (Augite). Apatite. 

Hypersth^ae. Fluor spar. 

Diallage. Carbonate of Lime (Calc spar). 

Peridot (Olivine). Dolomite. 

Garnet. Sulphate of Barytes (Heavy Spar). 

The description of these may be readily found in Dana's Manual, or 
any ordinary work on mineralogy. 

Of Mining Geology. 

This is a very large subject, It is one about which little has been 
written ; for little is accurately known, and that little is generally of 
mere local value. Great writers, such as Murchison, Lyell, and De la 
Beche, evidently felt it to be dangerous ground ; and, accordingly, they 
either evade it, or skim over it very lightly indeed De la Beche's 
" How to Observe," is a useful introductory book. Some master mind 
of high gen^^zing powers is much wanted, to trace to their causes, and 
give to the world, in simple language, some knowledge of the laws which 
govern the productiveness of mineral veins.* 

ComwaU. is the grand source of information on this subject ; and 
Mr. William J. Henwood has made a noble and gigantic effort, in the 
5th volume of the Transactions of the Koyal Geological Society of Corn- 
wall, to plaee the facts before the world in an intelligible shape. Still, 
any one who reads Captain Charles Thomas's Eemarks on the Geology 
of Cornwall and Devon, will see that more than high generalizing powers 
are required; and that much as Hr. Henwood has done in a right direc- 
tion, and vast as is the mass of details which he has so clearly arranged, 
it is necessary to descend into particulars still more minute, as Captain 
Thomas has admirably done in the case of his own mine of Dolcoath, 
before one can say that a knowledge of the law has actually been de- 
duced from the facts observed. 



* As a whole, the most nBefol book on Geology, as applied to mining, is probably 
" The Metallic Wealth of the United States. By J. D. Whitney. Triibner: London, 
1 854." This work treats not merely of American mines (as its name would seem toimport), 
but is an effort, and a successful one, to view science in a practical manner, divesting it 
of pedantry and mystification, and pointing directly, as well as clearly, to its application. 
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The practical miner is at.present, in almost eveiy case, the best 
geologist in his own locality ; but his observations and experience wiU 
be best appreciated by, and will be most useM to him who has studied 
mining geology systematically in other localities as well. At present, I 
can only refer the reader to Cornwall, and the works above mentioned. 

Of Mineral OhemUitry. 

An attempt at a complete treatise on the ordinary processes of as- 
saying would be out of place here. I shall therefore give a few methods, 
for the most part volumetric, for the detemunation of the substances 
most Qommonly subjected to examination by the mineral chemist 

I. To ASCERTAIN THE CoHMEECtAL YaLIJE OF AN OkE OF MaNOANESB, 

BY MEANS OF VoLTJMBTBIC ANALYSIS. (MABGUEBllrE.) 

The value of an ore of manganese depends — 

(a) Upon the percentage of binoxide of manganese contaiaed in it, 
inasmuch as its power of producing chlorine is in direct pro- 
portion to this per-centage. If the ore be not binoxide, it is still 
considered as composed of binoxide mixed with protoxide in 
various proportions. 

(b,) Upon the percentage of muriatic axiid absorbed by lime, iron, 
and other soluble impurities, and consequently wasted. 

(c.) Upon the percentage of other substances, which, though they do 
not absorb muriatic acid, yet cause expense in transport and 
laboratory space ; e. g. quartz and barytes. 

The first of these elements is that principally employed in calculat- 
ing the value, the quotation generally being at such a price for mineral 
containing 100 per cent. The third of the elements is seldom taken into 
account. 

A. — Preparation of the Test-liquid and Determination of its Strength. — 
Take 2 parts of pure pyrolusite, well pulverized, 1 part of chlorate of 
potash, and 3 of caustic potash ; mix ^em, and calcine at a low heat, 
in a covered clay crucible. When cold, break the crucible, and dissolve 
the green substaoice which it contains, which is the manganate of potash 
(KO, MnOs), in water. To the green solution add dilute nitric acid 
( equal volumes of water and acid) drop by drop, until the colour becomes 
a i^dish violet. This change is produced by the formation of the per- 
manganate of potash (KO, 1^207), at the expense of a portion of the 
manganic acid, which is thrown down as a dark precipitate in the state 
of binoxide. The Hquid becomes strongly alkaline in this process. 
FiU a fiinnel with powdered glass and filter through it.* The liquid 

* [The reaMn of using powdered glass is, that contact with any organic substance, 
such as filtering paper, decomposes the permanganate, ft is less troublesome to clear 
the solution by allowing it to stand, and then to decant it. — Ed.] 
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thus obtained is known as the '' mineral chameleon/' or ''Liqueur Mar- 
guerite." 

Its strength is determined by means of iron; and, in consequence of 
the great fiEu^ility with which it undergoes alteration, this operation must 
be repeated at intervals. 

In order to effect this, one gramme of the finest piano wire, perfectly 
bright, is weighed and dissolved in a matrass, in about 100 grammes of 
muriatic acid, heat being used if necessary. The solution is greenish, 
and contains protochloride of iron. It ought to be strongly acid in order 
to prevent the precipitation of the peroxide of iron by the potash. Add 
I litre of common water, quite cold. Fill a burette* up to zero, with 
the chameleon, and add the contents, drop by drop, to the solution of 
iron, stirring constantly with a glass rod, until the whole solution takes 
a faint rose-colour. Note the number of cubic centimetres (e. g. 40 c.c.) of 
chameleon required to produce this effect. This number (40) expresses 
the strength of the solution ; or, in other words, forty cubic centimetres 
of it are exactiy sufficient to bnng 1 gramme of iron, present in the state 
of protochloride, to the state of perchloride. 

B. — To ascertain the Quantity of Binoonde of Manganese in an Ore, — 
Take 5*6 grammes of the finest iron piano wire as before ; introduce it 
into a matrass,! ^^^ ^^ 100 to 150 grammes of pure concentrated mu- 
riatic acidi \ Dissolve as above, when the solution will contain the proto- 
chloride of iron. Weigh 4*36 grammes of the manganese ore,§ which 
must be prepared by t^ng portions from various parts of the specimen, 
in order to give a fair average assay, pulverizing them all together, 
and then taMng a quantity which must be reduced to an impalpable 
powder. Fold the assay in filtering paper ; introduce it into the matrass, 
taking care to replace the cork hnmediately. On shaking slightly, the 
reaction commences, which must sometimes be assisted by gentie heat : 
chlorine is developed, and acts on the protochloride of iron in the 
matrass, converting it into perchloride. When the reaction is complete, 
shake again to absorb any chlorine which may be free in the matrass, and 
empty into a vessel holding about a litre, takmg care to rins^ the matrass 



* The form of burette best adapted for this analysis is the alkalimeter of Gay Lnasac, 
a description of which may be found in any of the text-books on inorganic chemistry. 

t The matrass should be of the capacity of about 400 cc. The cork should fit 
tightly, and be pierced with a straight funnel-tube, the pointed end of which should not 
pass more than, three or four millimetres under the surface of the liquid in the matrass. 

X The muriatic acid must be free from sulphuric and nitric; acids. The former is 
tested by the chloride of barium; the latter by means of green vitriol, in the following 
way : — Take a little of the suspected acid in a test-tube, add half its own volume of pure 
sulphuric acid to it, and after it has cooled drop in a crystal of the green vitriol, tf the 
crystal be immediately covered with a red coating, there is nitric acid in the muriatic add. 

§ The numbers 4*36 and 5*6 are chosen, because that, if the manganese ore were 
pure peroxide, these numbers would express the exact ratio of the quantities in which the 
peroxide and metallic iron act on each other. 



MAHOir — Oir THE DUTIES OF MUrESAL AGEKTS. 257 

with water. Dilute largely witli water, until the Hquid has a pale yel- 
lowish colour. Fill the burette with chameleon, and add it, drop by drop, 
to the iron solution, as soon as the latter is perfectly cold. As long as 
there is any protochloride of iron present, the red colour of the chame- 
leon is destroyed instantly, and the liquid retaLns the pale yeUow tinge 
at first obseryable in it. When the reaction is complete, a single drop 
of the chameleon will turn the whole liquid a light rose-colour. Note 
the number of cubic centimetres of chameleon which has been required 
to oonvert the residue of protochloride of iron to the state of perchloride. 
The difference between the amount thus obtained and the original quan- 
tity of protochloride will give the amount of peroxide of manganese by 
a simple calculation, the steps of which are as follows : — 

Let the strength of the chameleon be 40, and let the number of cubic 
centimetres of it required to produce the rose-colour be 80. This proves 
that 2 grm. of iron were left unaltered by the action of the chlorine set 
free by the manganese. Kence, we find that the amount of iron brought 
to the state of perchloride by the action of the 4*36 grm. of manganese 
ore was 3*6 grnl. We may tiien reason thus : — If the whole 5*6 grm. of 
iron had been acted on by the manganese, it would have proved the ore 
to contain 100 per cent of peroxide. W^ have, therefore, the following 
proportion : — 

5-6: 3-6:; 100; a?. 

Whence x is found to be 64*3. The ore, therefore, contains 64*3 per 
cent, of pure peroxide. 

0. — To ascertain Percentage of Muriatic Acid wasted by the Lime, Iron^ 
or other Soluble Impurities, — In order to do this, we must first ascertain 
the strength of the muriatic acid, as foUows : — 

• Make a solution of muriatic acid of the density of 1*09, by the help 
of the areometer. The percentage of pure acid therein contained is thus 
determined : — 

Dissolve 145 grm. of pure anhydrous carbonate of soda (obtained by 
calcining pure crystals) in a litre of distilled water. Each cubic centi- 
metre of this solution denotes 0*1 grm. of pure muriatic acid.* 

Take a quantity of the acid te be tested, say 1 5 grm., introduce it into 
a beaker-glass, dilute, and add infusion of litmus, until the liquid turns 
red. Then fill the burette with the soda solution, and add the contents 
carefully to the acid liquid, taking care to stir constantly, until the 
colour changes to a blui^ or violet tinge. Note the amount of the test- 
liquid required to produce this change, and calculate the amount of 
muriatic acid in lie solution, by dividing the number of cubic centi- 
metres so noted by 10. 



* [This proportion is deduced from the following considerationB : — As a litre of the 
soda solution contains 146 grm. of NaO,C02, it is dear that each cubic centimetre will 
contain 0*145 grm. of that substance. The equivalent numbers of HCl and NaO,C02 
being 36*5 and 63 respectively, we have the following proportion :— 68 : 36*5 : : 0145 : ar ; 
whence x = 0*1. — ^Ed,] 
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Having thus ascertained the strength of the acid, we proceed to de- 
termine the amount wasted by the soluble impurities of tiie mangaDeee 
ore, as follows : — Take a quantity of muriatic acid of known strength, 
which will be equivalent to 1 5 grm. of pure acid ; pour it into a matrass 
similar to that used above, and dissolve in it a known quantity of man- 
ganese ore (say 6 grm.)» whose purity has been already determined. 
'When the solution is complete, determine, by the use of the burette 
and soda solution, the quantity of pure acid remaining in the liquid. 
Let this quantity be found to be 2 grm., and let the quantity required to 
dissolve the manganese ore be 10 grm. We find, then, that the amount 
of pure muriatic wasted by the lime, iron, and other soluble impurities, 
is 3 grm. The value of this amount is to be deducted in calculating the 
value of the ore. 

D. — Determination of the Insoluble ImpurUiea^ such as Quartz^ ^c. — 
The amount of the insoluble residue is easily determined by simple 
weighing, and if it exceed the admitted percentage of insoluble impu- 
rities, the expense of its carriage, &c., is to be added to the purchaser's 
claim on the tender. 

II. — To ASCEETAIN THE AmOTJNT OF IeOK IN AS OeE BY MEANS OF YOLTT- 

METBic Analysis. (Marouebite.) 

Select and pulverize a fair average sample of the ore, as in the case of 
the manganese, and weigh out 1 grm. if the ore be rich, more if it be poor. 
Dissolve in muriatic acid, dilute to the bulk of about ^ of a Htre, with 
distilled water, and add six times the weight of the assay of metallic 
lime, in order to reduce the iron to the state of a protosalt. As soon as 
the liquid has become colourless, which vdll be the case when the reduc- 
tion is complete, remove the excess of zinc, and add chameleon, precisely 
as in the analysis of manganese ores, until the liquid assumes a rose- 
colour. 

If the strength of the solution of chameleon, as before, be 40 c.c. = 
1 grm. of metallic iron, we can, of course, calculate the percentage of 
that substance in the ore. Supposing that 35 e.c. have been required to 
convert the iron contained in 1*25 grammes of ore to the state of a per- 
salt, we have the following proportions : — 

To find the amount of metallic iron contained in the assay, ' 

40:35:: 1 : a: .-. a? = 0-875. 

87*5 
.-. The percentage = -7-777 = 70. 

1*25 

III. — To ascebtain the Quantity of Coppeb in an Obe by means of 

Volitmetbic Analysis. (Pelouzb.) 

This method is founded upon the following properties of copper: — 
1st That all solutions of that metal are coloured deep blue by tiie ad- 
dition of ammonia in excess. 2dly. That sulphide of sodium precipi- 
tates all the copper in a. hot solution, in the state of oxy-sulphide 
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X5 CuS + CuO), before precipitating any of the other metals usually 
found associated with its ores. The sole exception is silver, for which 
see Practical Observations, p. 260. If nickel or cobalt be present in the 
ore, this method is inapplicable, as the solutions of these metals are ' 
coloured blue by ammonia. 

The presence of nickel must be first tested by means of the cyanide 
of potassium, which will give an apple-green precipitate, even in an 
ammoniacal solution, if nickel be present. If there be no nickel, we 
Aaj assume that there is no cobalt, and the process may be proceeded 
with. * 

A. — Preparation of the Test-Liquid, — ^If pure crystalline sulphide of 
sodium can be procured, it is only necessary to dissolve 60 grm. ^of it in 
100 C.C. of distilled water. Each cubic centimetre of such a solution 
required to destroy the blue colour of a solution of copper will denote 
one per cent, of copper in the assay, if one gramme be used, and so in 
inverse proportion if more than one gramme be taken. If the pure crys- 
tals are not to be procured, take 140 or 150 grm. of the commercial sul- 
phide, aud dissolve in a litre of water. If the solution be allowed to 
stand for a few days, there will probably be a small sediment of sulphate 
of lead formed. Decant off the clear solution, and keep it in a closely 
stoppered and full bottle. The re-agent has a great tendency to oxida- 
tion, and consequent formation of sulphate of soda. 

In order to test the strength of this solution, we take 1 grm. of per- 
fectly pure copper (the metal obtained by electrolysis, or by reduction 
of the pure oxide by meaos of hydrogen, is the best to use). Dissolve in 
20 or 30 C.C. of pure nitric acid, in a vessel of the capacity of about 250 
C.C. If this solution be slightly opalescent, the metal will have con- 
tained antimony or tin. Silver and lead are detected by the white pre- 
cipitates given by the addition of muriatic and sulphuric acid respec- 
tively. Ammonia tests farther for lead, and also for iron. Arsenic is 
l)e8t detected by the smeU of garlic before the blow-pipe. If we are 
satisfied of the purity of the copper, we may proceed to the operation. 
Add 30 or 40 cc. of water of ammonia. The liquid will turn deep 
blue, and should be heated slowly and very carefully over the gas-lamp 
until it boUs.* Fill the burette with the solution of the sulphide, and 
add it to the solution of copper while it is boiling gently, but so gradu- 
ally as not to stop the boiling. The precipitate wiU form at once, and 
will have the definite composition 5Cu8 + CuO. The matrass should 
be shaken occasionally to prevent the liquid bumping. Towards 
the end of the operation it becomes difficult to observe the blue 
colour of the liquid, in consequence of the amoimt of black precipitate 
suspended in it. It must therefore be withdrawn from the lamp for a 
moment, and the sides of the matrass must be washed with a few drops 



* It is necessary to attend particularly to this part of the process, otherwise the pre- 
cipitate obtained -will be very light, so that it will require a long time to form, and it 
will not have the composition 5Cu S + Cu 0. 
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of ammonia. K the liquid be still blue, proceed with the addition of 
the sulphide until the blue colour totally disappears. Note the number 
of cubic centimetres required to produce this effect; this number will be 
the strength of the solution ; ag. 32 c.c are required to saturate 1 grm« 
of copper. 

B. — Analysts of a Sample of Copper Ore, — Fulyerize and take 
1 gramme, if it be rich, and a corresponding quantity if it be poor, in 
copper. Dissolve in aqua-regia, unless we are assaying alloys, when it 
is better to use acetic acid. EHter and wash out the undissolved re- 
sidue, if there be any ; add 20 to 30 cc. of water of ammonia. If the 
precipitate of iron be large, it must be removed by filtration, and 
washed on the filter with ammoniacal water. Keat the filtered solu- 
tion very carefully, as before, till it begins to boil. Take 32 cc. of 
the test-Uquid (equivalent to 1 granmie of copper) ; dilute to 100 cc. 
and add to the boiling solution of copper until complete discolouration 
ensues. Note the quantity employed. 

The calculation is very simple. If we have used 1 gramme of the 
assay, we have 1 per cent, of copper for every c.c. of the test-liquid em- 
ployed. If more than 1 gramme have been used, e. g. 26 gnn., we have 
^ per cent, of copper for every cubic centimetre used. 

If the substance to be examined be mine water, a certain quantity 
is weighed or measured, acidulated with nitric acid and boiled, in order 
to convert the protoxide of iron, which is always present, into peroxide, 
and finally treated as above. The calculation is precisely sinular to that 
first made. 

PrOiCtical OheerwUions. — In order to prove the absolute purity of the 
nitric acid, add a little ammonia, and, if it becomes at all turbid, it con- 
tains impurities. 

If the mineral contains silver, it will be precipitated by the muriatic 
acid of the aqua-regia, and the chloride must be filtered off and washed. 
If nitric acid be employed as the solvent, it is absolutely necessary to 
remove silver, if present, by muriatic acid, as the sulphide of sodium pre- 
cipitates silver before it precipitates copper. 

None of the other metals interfere with the reaction. Zinc aids it 
as it falls next after copper, and, by the white colour of its sulphuret, 
marks very distinctly tike completion of the analysis. 

IV. To ASCEBTAIK THE QxTAimTY OF ToT IN TlN-STONE BY VoLUMETBIC 

Akaltsis. (Gaultieb de Olaubby.) 

Tin is rarely found in nature, except in the form of binoxide, and is 
never worked as an ore in any o^er state. 

A. — To aacertain whether the Mineral contains Tin or noL — ^Beduce 
a portion to an impalpable powder, and mix, in an agate mortar, with 
equal volumes of carbonate of soda and cyanide of potassium, dried care- 
fully. 

Treat the assay on charcoal with the reducing fiame of the blow- 
pipe. A metallic globule will be obtained, which must be dissolved in 



MAHON ON THE DUTIES OP MINEKAL AGENTS. 261 

moriatic acid, and the solution divided into three or four watch-glasses, 
a drop in each. 

Test for the protochloride of tin with a drop of the terchloride of 
goldy which will give with it purple of Cassius. 

Test another portion of the solution with sulphuretted hydrogen, 
which throws down the protochloride brown (8nS), and the perchlo- 
ride yellow (SnSj). 

Test also witii the solution of iodine, after adding the starch solu- 
tion. A small quantity turns the perchloride blue% a larger quantity 
is required for tiie protochloride. 

B. — The Vblumetrie Determination, — This process depends on the fol- 
lowing properties of the metal : — 

(1.) That metallic iron reduces solutions of the perchloride of tin 
to the state of protochloride. 

(2.) That iodine converts solutions of the protochloride to the state 
of perchloride. 

The test-liquid is prepared by dissolving 1*26 grm. of pure iodine in 
100 cc. of alcohoL This solution is sufficient to convert 0*59 grm. of 
metallic tin existing in the state of protochloride to the state of the per- 
chloride. 

In order to assay the mineral, weigh 0*59 grm. ; reduce it to an im- 
palpable powder, and calcine it in a silver crucible. "When well mixed 
with three or four times its weight of caustic potashy or carbonate of soda, 
add muriatic acid in excess to the contents of the crucible. The solu- 
tion will contain all the tin which is in the mineral in the state of per- 
chloride. 

In order to reduce it; to the state of protochloride, add to it an ex- 
cess of pure metallic iron, about three times the weight of the assay. 
When i3ie reaction is complete, remove the excess of iron ; add a few 
drops of starch paste, and then add fi^)m a burette the test-liquid of 
iodine, tmtil a blue colour is produced, proving the completion of the 
process. 

Kote the number of c.c. used, deducting the last drop, and calculate 
1 per cent, of tin for each c.c. of the solution employed. 

This reaction is not aflfectedby the presence of sulphur, iron, arsenic, 
or copper. 

l3ie iodine solution should be kept in a cool, dark place, and in a 
blue or covered weU-corked bottie. 

V. — ^To ASCERTAIN THE QUANTITY OF SiLVEE IN AN OrE WHICH DOES NOT 

CONTAIN Lead, by means of Volttmeteic Analysis. (Gay Lxtssac.) 

This method is fotmded on the property possessed by a solution of 
common salt, of precipitating the whole of tiie silver contained in an 
acid solution, in the state of chloride, in the form of a curdy white pre- 
cipitate. This chloride of silver forms into a glutinous mass when 
shaken, and sinks to the bottom, leaving the liquid above perfectiy clear, 
so that the slightest cloud may be perceived. 
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The reaction is only interfered with by lead and mercury, for the 
presence of which metals the proper tests must he applied. — (See the 
" Practical Observations.") If lead be present, the ordmary methods of 
analysis must be resorted to. 

A. — To prepare the Test-Liquid* — ^Dissolve in a litre of distilled water 
5'426 grm. of pure chloride of sodium; 100 c.c. of such « solution will 
exactiy precipitate 1 grm. of pure silver. If, therefore, the weight 
of the assay be 1 grm., each cubic centimetre, of the test-liquid denotes 
1 per cent, of silver in the assay. This strong solution is, however, only 
used in the beginning of the process. In order to complete it, a second 
solution is requisite, whose strength is one-tenth that of the solution 
above described, and of which, therefore, each cubic centimetre denotes 
0*1 per cent of silver in the assay. 

' The chloride of sodium employed should be well dried, and tested 
for the usual impurities, viz., sulphate of magnesia and the chlorides of 
potassium and calcium. If the operator should not possess a balance 
capable of weighing to milligrammes, he must take ten times the quan- 
tity of both scdt and water to form a solution with the requisite accu- 
racy. 

B. — Performance of the Analytical Process. — ^Pulverize and weigh 
1 gramme of the ore, and introduce it into a matrass* Add 6 to 12 c.c. 
of pure nitric acid and a drop of sulphuric acid (to facilitate the solu- 
tion of any sulphide of silver that may be present). Heat gently until 
the solution is complete, and the nitrous fdmes have ceased. Filter into 
a large beaker-glass, rinsing the matrass carefcdly and washing the filter. 
Add acetate of ammonia in excess if mercury be present. EiU the burette 
with the salt solution No. 1, and add it to the contents of the beaker- 
glass, taking care to stir continually. This is best done by moving the 
beaker itself briskly round and round. 

Continue the addition of !N'o. 1 as long as the precipitate is formed 
copiously, and note the quantity used. Then fill tiie burette with solu- 
tion No. 2, and add as above, until the last drop fails to produce the 
slightest cloud. Note the amount used, and calculate each c.c. of No. 1 
as 1 per cent., and each c.c. of No. 2 as 0*1 per cent, of metallic silver 
in the assay. 

Practical ObservcUions. — ^When the mineral is very poor, weigh 30 
or 40 grm. or more for the assay. Dissolve as above ; filter and wash. 
Then evaporate partly, in order to reduce the bulk of the liquid, and 
proceed as above, excepting that the solution No. 2 is used throughout. 
Calculate accordingly. As each cubic centimetre denotes 0*1 grm. per 
cent., if 1 grm. of assay be* used, so, in inverse proportion, if more than 
1 grm. be used ; e. g. if 26 grm. be used, each cc. denotes ^^ grm. per 
cent, of silver. 

No metals, except lead or mercury, interfere with this reaction* 
The presence of lead is fatal. The best test for it is the reducing 



UAMOV — ON THE DT7TIB8 OF MnnS&iLL i.0BNT8. 263 

flame of the blowpipe, which deposits on the cluu^coal a yellow sob^ 
limate of oxide of lead, which' remains yellow when cold. The pre- 
senise' of merdnry is best ascertained by healang the mineral with 
caustic soda (or better, with a mixture of caustic lime and carbonate 
of soda in equal volumes) in a bent test-tube. If there be any mercury 
in the ore, it will appear in little drops on the sides of the tube. Mei'- 
cury interferes with the process, inasmuch as it prevents the settling of 
the chloride' of silver, unless ax^etate of ammonia* has been previously 

added to the solution in nitric acid. 1-5^7 P^ P^^ ^^^^* ^^ taercury in 
the ore will be sufident to keep the cmbride of silver from sinldng. 

If the ore contain gold, that metal will exist as & brown po^vder among 
the insohible residue of the ore. 

VI. — ^To ASGEBTAIN THE QuAjnTTT OF SiLVEB AOT) OTHEB ELEMENTS IN 

AN Obs which contains Lead. 

In this case the preceding method is of no use. EedUce the mineral 
to an impalpable powder, and weigh, in a weighed test-tube, i grm. of it, 
if it be very rich in silver; 20 grm. 01^ so if it be poor. Introduce it, by 
means of the test-tube, into the bulb of a reduction-tube with bent end.* 
Let the curved end be plunged into water contained in a small flask, A, 
which is three-fourths full, and the cork of which is pierced by a second 
tube. This tube leads into a second flask, B, containing carbonate of 
8odk or milk of lime, in order to absorb the excess of chlorine set free 
in the proOess. Attach to the other end of the reduction-tube a chloride 
of calcium tube, and connect it with an apparatus for the liberation of 
chlorine. The gas must be liberated very slowly, and allowed to pass at 
a rate as nearly uniform as possible throiigh the apparatus. 

Apply a lighted spirit-lamp to the bulb as soon as it appears to be 
filled witii chlorine, and heat the assay very gently. The decomposition 
is soon completed, and ihe bulb is then heated fully with the lamp. 

All the metals are converted into chlorides, and the sulphur to chlo- 
ride of sulpbur (SCI), which passes into the water in the flask A, and 
is there decomposed, the sulphur remaining either uncombined, or in 
the form of sulphuric acid. 

As soon as the white vapours cease to pass &om the bulb, the heat is 
to be discontinued, and the flame of the lamp passed onwards to the 
aiigle of the tube, so as to expel all the volatile matter which may lie 
between the bulb and the angle. When this is done, the whole is allowed 
to cool, and the tube cut at the angle. 

Weigh the remainder of the tube with the assay in it, and note the 
weight. Fill it with strong water of ammonia, heating very- slightly. 
^Hiis re-agent dissolves aU the chloride of silver without affecting the 
chloride of lead. Pour off the liquor, and repeat the washing with am- 
monia as before. Dry the tube, driving off the ammonia, and weigh 



* For the figure of the apparatus we must refer to Fresenius. 
JOTTRN. GEOL. SOC. DUB. VOL. IX. 2 N 
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again. The difPerenoe between this weight and that preTionsly taken 

will give the amount of chloride of silyer. Calculate the amount of 

metaUio silver corresponding to this weight of the chloride, by multiply- 

108 
ing it by the fraction, = 0'7527. In order to check this part of 

the analysis, the ammoniacal solution of the chloride is supersaturated 
with nitric add, and the chloride thus precipitated consolidated by shak- 
ing, and washed by decantation. The washed chloride of silver is^nally 
reduced in a small weighed porcelain capsule, and weighed. The dif- 
ference between the two weighings gives the amount of metallic silver 
directly, which should agree with the amount obtained by calculation 
as above. If there be mercury present in the ore, the former estimation, 
by weighing the tube, will be useless, as the weight of the chloride of 
mercury will not remain unchanged. If copper be present, it remains 
as chloride in the bulb with the ralver and l^d. Dissolve it in dilute 
muriatic acid, which does not affect the other metals, and wash carefdUy. 
Determine the copper in this solution by means of the solution of sul- 
phide of sodium (p. 258). Heat the bulb, to expel the muriatic acid, be- 
fore adding the ammonia to remove the silver. 

If iron be present, it will have been converted into the state of sesqui- 
chloride, and be contained in the water in A. Its amount may be esti- 
mated by means of the solution of permanganate of potash as before. 
The arsenic and antimony are also contained in this flask, and the pre- 
sence of the iron does not interfere in the least with their being deter- 
mined in the old way, if desirable. 

The lead is contained in the bulb, and may be removed from it, with- 
out breaking the glass, by means of salphide of potassium. 

In order to estimate the amoimt of sulphur : — ^This is contained either 
uncombined or as sulphuric acid in the water in A. Heat the flask to 
expel all the chlorine. Filter through a weighed filter, and dry the well- 
washed filter between watch-glasses in a water-bath. On re-weighing 
the filter, its increase of w^ght gives the quantity of free sulphur. The 
remainder is present in the filtrate in the form of sulphuric acid, and 
must be precipitated by excess of chloride of barium, the solution being 
subsequently warmed. A heavy white precipitate (BaO, SOs) is tiirown 
downu Decant and wash the precipitate on a filter. Dry and calcine 
th^ precipitate and the filter, separately. Weigh as BaO, SOs, andmul« 

tiplyby 

1 fi 

= 0*1373, to obtain the amoimt of sulphur. 
116.5 

In order to ascertain the amount of mercury in the ore : — ^The whole 
of this metal remains with the lead in the bulb ; it is not dissolved by 
the ammonia, but is converted into the oxide. Dissolve it after re- 
moval of the silver, by means of nitric acid, which will not affect the 
chloride of lead. Wash with dilute nitric acid, and heat to dryness 
again- Weigh the tube a third time, and the difference between the 
second and third weighings gives the mercury in the state of oxide. 
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TIL — To A8CEBTAIK THE AmOUNT OP FhOSPHOBIC AcID CONTAINED IN AN 

Obe of Ibon. 

A. — ^By voluinetric analyeds. {Raewsky,)* 
B. — ^By ordinary weight-analysis. 

The presence of 1 per cent of phosphoric acid in ores of iron, which 
are otherwise excellent, has hitherto been found an almost insurmount- 
able obstacle to the production of good pig iron from them. It is there- 
fore of the greatest importance to determine its amount accurately. 
For this purpose two processes will be given, in order to enable the 
experimenter to check his results. This impurity may always be ex- 
pected in the hydrated peroxide, or brown haematite, especially in the 
variety called bog-iron ore. 

The first method is founded on the following three properties of 
phosphates : — 

(a.) That the alkaline phosphates are the only ones soluble in 
water. 

(/8.) That the earthy, and most of the metallic phosphates are soluble 
in muriatic, and also in acetic acid. 

(7.) That the tribasic phosphate of the peroxide of iron is soluble in 
muriatic acid, but not in acetic acid. 

A. — Performmwe of the Volumetric Process, — ^Eeduce the mineral to 
an impalpable powder in an agate mortar; weigh 20grm., and dissolve in 
a matrass, with muriatic acid in excess. Filter and wash with distilled 
water. The whole of the phosphoric acid will be contained in the fil- 
trate. Add, when cold, a cold solution of the acetate of soda or potash, 
until the liquor turns of a deep red colour, indicating that the whole of 
the muriatic acid has been neutralized by the alkali, and that l^e acetic 
acid is consequently in great excess. Let the whole stand for twenty- 
four hours, if possible, at all events for two hours, and a yellowish 
white precipitate will be observed floating in the liquor. This precipi- 
tate contains all the phosphoric acid, in the form of tribasic phosphate 
of the peroxide of iron (FoaOajPOs), containing 71 '4 parts of phosphoric 
add for every 56 parts of metallic iron. 

Filter and wash with distilled water. Then change the beaker-glass 
for a fresh one, and dissolve thie precipitate in the filter by means of hot 
muriatic acid, washing the filter carefully with hot water. Add as 
much water as will make half a litre, and then 5 or 6 grm. of metallic 
zinc, in order to reduce the iron to the state of protochloride (precisely 
as in the determination of iron, p. 258). As soon as the Hquid has become 
colourless, or but slightly green, remove the excess of zinc. Add cold 
water, until the bulk of the liquid is one litre, and allow the whole to 
cool completely. 



* The method, as here presented, is due, in some of the modifications from Raewsky't^ 
original method, to M. Weil, Ingenieur Chimiste, Paris. 
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. Estimate the. a];QQiiiit Qf iron in tbe solution by the use of ohgmeleon, 
as above (v. 258). The calculation is carried out as follows : — ^^e pro- 
portion which the iron bears to the phosphoric acid is 56 : 71 '4, and 

therefore ^> or 1*275, is the coefficient by wMch the amount of iron 

obtained is to be multiplied to obtain the corresponding amount of phos- 
phoric acid; e. g. if the strength of the chameleon be 40 c.c. to 1 gmu 
of iron, and if 7*4 c.c. of the solution were required to produce the red 
colour in a solution of the phosphate of iron obtained from 20 grm. of 
bog iron ore; then we have the following proportion: — 

40:7'4::l'276:ar. 

Whence we find, x = 0*2712 grm., or 1*356 per cent. 

B. — ^The second method is founded on the solubility of the aUudine 
phosphates in water, and the insolubility of the phosphates of all other 
basea Dissolve 20 grm. of the*finely-pulverized mineral in aqua-rreg^ia. 
Evaporate to dryness, to separate the silica, and then add a few drops 
of acid to redissolve the bases before the addition of water. After allow- 
ing the whole to stand foratime, add water, and filter. Supersaturate 
with carbonate of soda, proving the liquid to be alhalinie with test- 
paper. Heat the liquid to boiluig heat, and a red precipitate will be 
found, containing the whole of the phoi^horicacid, as tribasio phosphate 
of iron, and the remainder of the iron, as hydrated peroxide. Filter 
the solution, and wash and dry the precipitate. Mix it with four times 
its weight of carbonate of soda, and calcine in a platinum crucible. "Bj 
this means the phosphate of iron is decomposed com^etely, and the phos- 
phoric add combined with the soda to form a soluble compound, while 
the peroxide of iron is quite insoluble. Boil the contents of the crucible 
with distilled water, and filter. The filtrate contains phosphate of soda ; 
and, on the addition of acetate of lead, a precipitate of phosphate of 
lead will be formed. Filter, wash, dry, calcine, and weigh it as 
3PbO,P08. 

In order to calculate the amount, we have the following proportion, 
supposiag w to he the amount of phosphate of lead obtained by 
analysis : — '^ 

182-4 : 71-4 ::f£^: a?. 

VIIL — To ascbetaut th» Pbessnce and AMomrr of Phospho^c Acrn 
IN XHB Phosfsates oe Lucb astd the oxheb Eabtht Bases. 

The examination of impure phosphates — e. g. coprolites — ^is a pro- 
blem frequently presented to the chemist ; and I shall, therefore, describe 
briefly the qualitative and quantitative methods of performing such an 
analysis. 

A. — Qualitative. — ^Dissolve in aqua-regia, and filter, to separate the 
silica. Add a few drops of pure perchloride of iron, if t that metal be 
not already present in the solution, and then excess of a cold solution of 
acetate of soda. The phosphoric acid, if present, will form the tribasic 
phosphate of iron, and appear as a whitish precipitate. 



MAM09 — Otlf tHM 9XTTIS8 OP MIKJ^BAL AGSNTS. 267 

If it be required to prove tibat ib/e .etM^tti is Ume, the solution must be 
boiled, in order to throw down the residue of the iron as hydrated peroxide. 
The liquid, after filtration, will contain the Hme, and yield a white pre- 
cipitate with oxalate of ammonia. 

K-^Qfumtitative, — ^Proceed exactly as in the second method for the 
estimation of phosphoric acid in iron ore, with the exception that, before 
adding carbonate of soda to the solution, you add afew drops of the per- 
chloride of iron, if that metal be not present in the assay. 

TX. — ^To ASGSBTAIN THE AmOWT OT AsgENIG TSf IbOH FtSITBS, QxTALI- 

TATIYE ASD QvANTITATrVS. 

A. — Qualitative, — ^Fulverize the mineral, and introduce a small 
quantity of it into a bulb test-tube. Add six times the volume of the 
assay of dried carbonate' of soda and cyanide of potassium, nuxed in 
equal volumes, taking care that the bulb is not more than half falL 

Heat over a spirit-lamp, beginning at the top of the tube, and going 
down gradually to the bulb. 

If arsenic be present in the mineral, a black mirror of arsenic will be 
formed near the top of the tube, and by driving it up by heat to the very 
top of the tube, the odour of garlic, arising from metallic arsenic, will be 
perceptible. 

If this test be insufOlcient, dissolve the black sublimate by boiling for 
an bx)ur or more, until dissolved, in aerated water (i. e. distilled water, 
which has been exposed to the action of the air for a fortnight or bo). 
This gives a solution of arsenigus acid. 

Add acetic acid and excess of caustic potash, until the liquor is alka- 
line ; then evaporate to dryness, and calcine the residue. A substance 
called alkarsin will be formed, the odour of which is so powerAil and 
unpleasant, that it cannot be mistaken. 

B Qaantitatv0e.—T)[aA method is founded on the fact, that aiBe- 

nides, when boiled in aqua^iegia, are converted to arsddates. 

Dissolve a weighed portion of the assay in aqua-regia, and pass sul- 
'phuretted hydrogen into the solution. When saturated, allow it to stand 
twenty-four hours in a warm place. A yellow precipitate of the ter- 
isulphide of arsenic, mixed with firee sulphur, is formed. Filter and wash 
this precipitate, and treat it with bicarbonate of ammonia, which will 
only dissolve the sulphide of arsenic, leaving the sulphur untouched. 
Acidify with muriatic acid, and the whole of flie arsenic will be thrown 
down as pure tersulphide. This must be caught on a filter previously 
weighed and dried, and then dried at water heat, and weighed as 

AsSs* 

If copper, lead, or other metals, precipitated by sulphuretted hydro- 
gen, be present, they must be removed. In order to remove the copper, 
we treat the precipitate of sulphides, which contains sulphide of copper, 
with sulphide of sodium, instead of bicarbonate of ammonia. This 
re-agent does not affect the copper, but dissolves the sulphide of arsenic 
and the free sulphur ; and we may regain the dissolved substances, 
after filtration, by the addition of muriatic acid. 
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Of BOiie flnrvejiair- 

In mine suryeying^ although the work of the suryey is usually plotted 
geometrically, it is of great importance to be able to check the construc- 
tion by calculatioD. The calculation* is easily effected by trigonometri- 
cal tables, so that it is unnecessary to do more than give a few exam- 
ples, which will serve to illustrate any case that may occur in practice. 

I. Sinking of Shafts, — ^As the lode is not always vertical, but 
declines from the vertical by an angle called the underlay y it is often 
necessary to calculate the true verticsd depth of any point of the lode, from 
measurements made on the lode, and observation of its underlay. 

Let n, D^, &c., denote the lengths of the several drafts, andte, t«', &c., 
their respective underlays ; then the total depth of the point in question 
will be found from the expression. 

Depth = D cos tf + D' cos u' + &c. ; (1) 

and the horizontal distance is given by the expression. 

Horizontal distance = Dsint< + iysinf<'+ &c. (2) 

In equation (1), all the quantities are to be added together, but in 
equation (2), if any of the drafts occur on a portion of the lode which 
has changed i\j& underlay, they are to betaken with a negative sign, and 
subtracted from the sum of the remaining drafts. 

1. A downright shaft, measuring 57 feet, was found to intersect a 
lode, whose underlay was 39^ 30^ ; fbad the length of the lode discovered, 

and the distance of its outcrop from the shaft. 

Ft In. 

Ans. Length = 57 x sec 39® 30' = 73 10 

Distance = 57 x tan 39° 30' «= 46 11 

2. A horizontal cross-cut from the foot of a downright shaft, is made 
to intersect a lode whose underlay is 50®, the cross-cut measures 224 
feet 8 inches ; find the length of the lode between the cross-cut and the 
intersection of the lode and downright shaft, and the depth of the down- 
right shaft. 

Ft. In. 

Ans, Length = 224 feet 8 inches x cosec 50® = 293 3 
Depth = 224 feet 8 inches x cotan 50® = 188 6 

3. In dialling a shaft sunk on a lode, it was found that the first 
draft and the second draft measured as follows — 



No. 


Draft 


Underlay. 


Doosfi. 


D Bin u. 


1 
2 


71 feet 
64 „ 


14" 45' 
40 16 







* Many of the following examples are taken from Mr. Badge's " Practical Bimer's 
Guide ;** but they are here solved by a method domeVhat more expeditious than that which 
he has used. 
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Bequired the depth of the downright shaft, which should be sunk 
to take the lode at the end of the second draft, and the distance from 
the brace of the diagonal shaft, at which it should be commenced. 

Ft In. 

Ans. Depth =109 10 

Distance = 52 11 

Note. — ^This calculation is most easily performed by using the tabular 
form given, and filling in the blanks from the trigonemetrical tables ; 
and then using equations (1) and (2). 

4. A diagonal shaft was found to underlay and measure as follows : — 



No. 


DnfL 


Underlay. 


D cofl «. 


D ain tt. 


1 
2 
8 

4 


64 ft. 
42 „ 
69 „ 
96 „ 


+ IS** 46' 
+ 12 16 
+ 26 
- 7 80 







Find the depth and distance as before. 

Ft In. 

Ans. Depth = + 249 10 

Distance = 42 10 

KoTE. — ^In this example the lode changes its underlay between the 
third and fourth draft. 

5. Two lodes were discovered at the surface, 12 fathoms apart, both 
underlaying north ; the underlay of the southernmost lode was 38^ 
15', and that of the northernmost lode, 23° ; find the perpendicular depth 
at which they will intersect. 

Am, Depth = 32 frns., 5 ft., 4 in. 

6. Two lodes, 36 frns. apart, are observed at surface ; the northern- 
most lode underlaying south, 18° 15', and the southernmost lode under- 
most lode underlaying north 31°45'; find the depth at which they will 
intersect. 

Ans. Depth = 38 frns. 

7. From the foot of a perpendicular shaft, 70 frns. in depth, a 
cross-cut was driven south 14 fois. 3 fL in length, when a lode was dis- 
covered underlaying north, 1 7° 1 5' ; required the length of this lode from 
the end of the drift to ' grass;' also, the distance from the brace of the 
perpendicular shaft, to the ' back' of the lode, supposing it to have a 
regular underlay. 

Frns. Ft. In. 

Ans. Length = 73 1 9 
Distance =36 1 5 

^ 

8. From the depth of 36 frns. 4 ft., in an engine-shaft, a cross-cut 
vas driven, which pierced a lode, after being driven 14fms. 2 ft.; this 
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lode was Hound to underlay 30° towaids the engine-shaft. Find the 
depth at which' the shaft will intersect the lode, and the length of the 
latter between the two intersections. 

Fnu. Ft In. 

Ana. Depth « 61 2 11 

Length = 28 4 

r 

9. A shaft is sunk cm a lode a certain distanoOi when the lode is 
found to be separated and thrown up by a slide, the lode is afterwards 
recovered by rising on the slide, and again worked ; find the total'depth 
of the worl^ng, and the horizontal distance at which a downright shaft 
should be sunk to reach the end. 



No. 


Draft. 


Underlay. 


D eoBu. 


Dsfntf. 


Ist part of lode, 

SUde, 

2nd part of lode, 


+ 114 feet 
- 82 „ 
+ 78 „ 


+ 64« 80' 
-43 
+ 61 







Ft In. 

Ans. Depth = 88 8 

Distance =171 4 

Note. — In this example, the slide has a negative sign, both in its 
draft and underlay, which must be borne in mind in making the cal- 
culations. 

10. Let ihe sHde be supposed to dislocate the lode downwards, and 
to have an underlay opposite to that of the parts of the lode. 



No. 


Draft. 


Underlay. 


Rise or Fall. 

D OOBV, 


Bar. Blstaaoe. 
J>Blnu. 


1 

Ist part of lode, 

SUde, 

2nd part of lode,' 


+ 77 feet 
+ 40 „ 
+ 102 „ 


+ 84*' 45' 
-69 
+ 42 16 







Feet 
Ans. Depth = 159-33 
Distance* 78-16 

n. TVaverse XHaUiryg.^^'hi traverse dialling, it is usual to estimate 
by trigonometrical computation the effect of each draft, as Northing or 
SofUMn^, JSaating or Westing; to subtract the Northing and Southing 
from each other, and the Easting and Westing; and, ftaaUy, calciilate 
from the right-angled triangle found as the result of theise subtractions. 
Astheleveb are usually without sensible inclination, the Rise and Fatt 
may be neglected, but, if required, they may easily be computed. The 
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sights on minmg diab are fixed at the north and south points, and the 
eye of the observer is to be placed at the south end of the dial in the 
direct survey, and at the north end in the reverse survey. As some dials 
are graduated from 0^ to 360^, by east, south, and west ; these are called 
right-hand-dials ; while those that are graduated from 0° to 360°, by 
west, south, and east, are called left-hand-dials. 

When the sight is taken, the observation consists in recording the 
degree at which the north end of the needle stands ; and in converting 
these observations into bearings, great care must be taken not to con- 
found the right-hand and lefb-hand dials. 

Let it be required to convert the following observations into bear- 
ings, first, on l^e supposition that they were taken with a left-hand 
dial, and secondly, that they were taken with a right-hand dial : — 



Obaervationa 


Bearinga. 
Left-hana Dial 


Bearings. 
Right-hand Dial 


210i 
176j 
305| 

284 
107^ 

97| 
348 


80f W. of S. 
8 E. ofS. 
64| W. of N. 
28i K OfN. 
72 J E. OfS. 
82^ K ofS. 
12 W. of N. 


aOi^E. OfS. 
8i W. OfS. 
54i E. OfN. 
28i W. ofN. 
72| W. ofS. 
82 J W. ofS. 
12 £. OfN. 



From this example, it will be evident that the' dial does not alter 
the Worthing or Southing of the bearings, and that the Easting and 
Westing are transposed. 

It saves much trouble, also, in the calculations, to refer all the bear- 
ings to the north and soutii line, as is done in the preceding table, with- 
out regarding whether they are less or greater than 45*^. 

Let 0, 0', &c., denote the bearings of the several drafts, referred to 
the north or south line, and let i, i\ &c., denote the inclinations or 
depressions of the levels. 

Then we shall have the following system of simple equations to de- 
termine the Northing or Southing, the Easting or Westing, and the 
Rise or Eall of the end of the level : — 

Northing or Southing = D Cos + D' Cos 0' f &c. (3) 

Easting or Westing = D Sin + D' Sin ^' + &c. (4) 

Base or faU = D Sin % + D' Sin t' + &c. (5) 

The utility of these equations wiU be evident from a few examples — 

1* It is required to sink a perpendicular shaft on the end of a level, 
whose bearings and drafts measured as follows: — 

JOUBN. GEOL. SOC. DUB. — ^VOL. EL 2 
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Na 


PnfL 


Bearings. 


Nbrtliing. 


Sonihinff. 
D en^ 


iMtlng. 


WestSDg. 
D sinf. 


1 
2 
3 
4 
6 
6 


Flau.FL In. 

8 6 6 
3 4 11 

9 4 

3 3 6 
8 6 8 

4 6 10 


i6*80'E. ora 
26 ow.ora 
19 £. era 

34 30 w.ofa 
67 30 w.ofa 

89 30 E. ora 


• 









¥md the distance and bearing of the point at which tlie sinking of 
the shaft should be commenced. 

In working this example, it will be found best to divide the inches 
by 12y to add the quotient to the feet, and divide by 6 ; this will gire 
decimals of a fethom, with which the Trigonometrical and LogarithiDic 
Tables may be entered. 

Fnu. 

Easting « 8*840 
Westing » 11-248 
Southi^ = 32-715 

Subtracting the Easting fipom the Westing, we find 2*408 fins., which, 
with the Southing, 32-715 fins., make up the two sides of a right-angled 
triangle. Solving this triangle, we find — 

Afu. Bearing =4° 13'W.ofS. 
Distance = 32803 fins. 

2. CKven the following course of traverse dialling, made with a left- 
hand dial ; find the distance and bearing of the extreme point — 



No. 
1 


DntfL 


Hfsrlng 


NortUng. 


Sonfhing. 
Doos^. 


EsttOng. 
Dsin^ 


Westing. 


86-OO^ft 


162° 


18° E. ofa 










2 


44-33„ 


143f 


36i £. ofa 










3 


80-76„ 


m 


16| £. of N. 










4 


28-60,, 


267J 


77i W. of a 










6 


17-83,, 


46 


46 £. ofN. 










6 


16 -26 „ 


7 

162; 

87 r 


7| K OfN. 










7 


72-00,, 


27} E. of S. 










8 


16-00,, 


87} £. OfN. 
24 J W.ofa 










9 


73-00,, 


204| 











Distance 
Bearing 
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3. It b required to sink a vertical shaft on ilie end of a lev^, and 
the diallisgs from the bottom of an old downright shaft are as follows : — 

Surveyed with a right-hand Dial, 

Fms. Ft. Id. 

1 356i** 18 8 

2 B4f 12 1 6 

3 98^ 16 4 

4. A WinjEe 322", underlay 25|^ inclined length 1 1 fois. 2 ft 
5 107f 26 6 6 End. 

Ft. In. 

Ans, Northing ^ 148 7-8 

' Southing » 60 7-2 

Easting = 242 2*9 

WeBtii]^ = 93 10 

4. It is intended to sink a shaft on the end of a level driven from 
Pendarves' shaft, and tiie following is the siurvey from the centre of 
Poidarves' diiafk to the end of the level : — 





Draft. 


Bearing. 


No. 


Draft 


Bearing. 


1 

2 
3 
4 
6 


45 ft. in. 

24 „ 6 „ 

18 „ 0„ 

4» » 1 » 
80 „ „ 


3- W. ofN. 
7J N. OfE. 
8| N. OfE. 

East. 
12 S. OfE. 


6 
7 
8 
9 
10 


27 ft. in. 
16 „ 6 „ 
21 „ „ 
J4 „ 7 „ 

28 „ „ 


6J'S. OfE. 
15 S. OfE. 

6 N. ofE. 
m N. of E. 

9 W. OfN. 



Ft. In. 
Ans. Distance = 208 11^ 
Bearing = 20" N. of E. 



Miaeellaneous Problems. 

1. A lode was opened on the back by costeening in several places ; 
and its course, by compass, was found to be 10^" S. of £.; but this was 
on the ascent of a steep hill whose angle of elevation was 16^" ; and 
the lode underlay 3 feet in a perp^idicular Mhom, What is the true 
bearing or course of the lode ? 

J^. 2" 6' S. of E. 

2. An oblique shaft was found to measure 89 feet 6 inches, on an 
angle of 53" 15'; and it was also observed that the shaft had declined 
3" 45' west from the intended right angle of the east and west lode ; 
find the amount of error in the bottom of the shaft, and the perpendicu- 
lar depth of the mine. 

Ft. 
Ans. Error = 5*85 
Depth = 53-55 
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3. In drawing ore from a shaft 260 fathoms deep, by two ropes of 
the weight of 10 pounds per fathom, the load of ore is half a ton; at 
what point of the shaft will the whim begin to oyemin the horses draw- 
ing it? 

Ana. 69 fathoms from giasSi 

4. The celebrated tin carbona of the St. Ives Consols llineB has a 
total length of 126 fathoms ; its npper extremity joins the 78 fEithoms 
level of &e standard lode, which is vertical, and bears 35° N. of E., the 
carbona itself bearing 42° N. of W., and having its low^ extremity at 
the depth of 100 fiEithoms below adit. Find the perpendicular distance 
from tlie standard lode at which a shaft should be sunk to reach the 
lower extremity of the carbona. 

5. The stamps at Folberro are worked at the following rate : — 

a. EevolutLons per minute, i . . . 8i 

h. Stampers, T2 

e. Height through which the stampers are lifted by the cams, 9 in. 

d. Weight of stamper, 600 lbs. 

e. Average number of blows per minute, 45 

This machinery stamped in 1854, of tin ore, 30,201 tons. Express 
in horse-power the work done in pulverizing this ore, assuming the 
stamps to work 10 hours per day for six days in the week. 

6. Two lodes intersect each other, and are found to be rich at their 
junction ; I want to sink a shaft upon the line of intersection, to take 
the vein at a given depth, and therefore require to know the bearing and 
tinderlay of the line of intersection. It is observed that the furst lode 
bears N. 10^ E., underlay 50^ S., and the second lode bears E. 15^ N., 
underlay 47® N. 

7. In the Bammelsberg Mine, the QoUloh Flacker and the GlUelavf 
Spat intersect each other, with IJie following bearings and underlay :— 

GoUloh Flaek&r, 8. 40*^ E., underlay 80® 8. W. 
OlUehmfSpaty E. 15 8., „ 50 S. 

8. The course of a lode is found by compass tobe E. 17® N., mider- 
lay 2 feet per fathom K. ; and this course is measured on the back of the 
lode on the side of a hill rising 25® N. Find the true course of the 
lode. 

9. The cross-course from Yaa Dieman's Land to Glendalough Kine 
bears 25® N. of E., and at a distance of 313 fEtthoms from the middle 
level of Glendalough Mine it throws off a south branch bearing 15^ ^* 
of E. ; the bearing of the lode itself in the middle level is 3® E. of N. 
At what distance in the level will the north branch intersect it, the 
south branch of the cross-course appearing just at the mouth of the 
level ? 

10. An adit level is required to be driven (in the Red Andrew Mine 
near Aue) to reach the bottom of the StoUn shaft, and intersect the Bo- 
sina and Eed Andrew Lodes ; the ground rises from the adit mouth to 
the Bosina lode for a distance of 36 fathoms at an angle of 8® 30' ; from 
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the Eosina lode to the Eed Andrew lode 4-^ fathoms ; and from the Bed 
Andrew lode to the mouthy of the Stolln idiafk, 24 fkthoms ; the Bosina 
lode has an underlay of 33^ towards the adit mouth, and the Andrew 
lode a similar underlay from the adit mouth. Find the lengths of adit 
to be driven, to intersect the two lodes and engine shaft respectively. 



I. — TAXE NOTE USED IN COBNWALL. 

I, the undersigned A. B., in the parish of in the county 

of Cornwall, Esq., do hereby give and grant unto C. D., of the paridbi 
of , in the said county, miner, free liberty, license, and au- 

thority to dig, search, and work for tin, lead, and copper, and all other 
ores, metals, and nunerals in and throughout all that part of the estate 
of , situate in the parish of , in the said county, now in 

the occupation of the said A. B., and of , as his tenants, 

bounded [Mem. — Set out boundaries careftilly], as far as the right of the 
said A. B. extends, for the term of twelve calendar months from the date 
hereof, excepting unto the said A. B., his heirs, and assigns, all stone 
and truss, with Uberty to carry away the same ; the said C. D. and his 
co-adventurers yielding and paying unto the said A. B., his heirs, and 
assigns, one frill seventeenth part or share, in money, of the produce 
arising from the sale or disposal of all tin and tin-stuff, copper, lead, 
and other ores, metals, and minerals which shall be found, dug, or raised 
within the limits aforesaid, provided that the said G. D. shdl immedi- 
ately commence, and during the said term, continue well and sufiSiciently 
to search within the said limits for ores as aforesaid ; and also at the 
end of the said term making frdl and ample compensation to the said 
A. B., his heirs, and assigns, and the tenants or occupiers for the time 
being, for any damage done to the said premises, or their or either of 
their cattle ; and at the end of the said term he will abandon, quit, or 
deliver up the said premises to the said A. B. ; and fill up, at his own 
expense, all such workings, shafts, and pits as he shall sink on the pre- 
mises, and which the said A. B. shall require to be fiUed up ; and that 
the said 0. D., his workmen, or others working on the said premises, 
afber the expiration of the said term, without a grant, as hereinafter 
mentioned, shall be deemed wilfiil trespassers, and punished as such 
at petty sessions; and it is hereby agreed by and between the said 
parties hereto, that at the end of the said term the said G. D. shall have 
a sett or grant between the bounds and limits aforesaid from, the said 
A. B., his heirs, or assigns, if then required by the said C. D., which 
grant shall contain such usual covenants, clauses, exceptions, and pro- 
visions as apply to mining, with such other conditions and clauses as 
may be agreed on between the said parties hereto : provided also that 
^ch a company of adventureris as the said A. B., his heirs, or assigns. 
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shall approve of, be then formed, and engage to work the ground with 
effect, luod execute a counterpart of such sett or grant, and pay £21 for 
the same, which shall be prepared at the office of , at 

the expense of the said 

Dated this day of 



n. — UEKOBAITDVM OF TIYA TOCE ASSANOEMENT AS TO HINIKO LEASE. 

Mining lease by way of license for 31 years, with power of inune- 
diate surrender. One-eighteentb dues of all ores, &c., at mine, or equi- 
valent in cash, at option of lessor. Covenant to bind the lessees to spend, 
on the average of any consecutive six months, at least £ per 

month, after the first six months, and in the mean time £ per 

month for actual manual labour and materials actually employed io 
searching, opening, and working mines, quarries, or pits, above or under 
ground, on tiie lands, exclusive of any remuneration for agents or ma- 
nagement. 

' Written guarantee of person of known solvency, to be approved by 
lessor, for the performance of die last covenant ; and if the said £ 
and £ , re(q>ectively, are not spent in work as aforesaid and ma- 

terials for the same, then for the sum total to which that amounts, or the 
unexpended difference thereof, to be paid to the lessor. But in ttie case 
of unavoidable influx of water, unreasonable strike of workmen, public 
disturbance, or otiier unavoidable cause of suspension of mining op^ra- 
tiims, the said sum of £ per month to be paid mon&ly into 

bank, into j<wit names of lessor and lessee, so a^ to form a fund for the 
more effectual working of the mine as soon as possible. Correct plans 
of the mines and discoveries, and books effecting royalties, and monthly 
ei^nditiiie up to the stipulated amount, to be open for examination by 
lessor, or his agents ; and vouchers, verified by decla- 

ration, if required, to be shown. In case of £raud, the lease to be void, 
but without prejudice to lessor's remedies. 

No common miners' dwellings; surface damage at agricultural value, 
unless near the principal dwelling-house ; in which case the '' Gm&- 
mentals" damage to be valued in the usual way. 

Service of notice, &c., upon Messrs. Smith, or such Dublin solicitor 
as lessee shall hoim time to time nominate, in writing, to the lessor, to 
be sufficient service. Lessor to reserve power to raise stones, flags, and 
earth for building, fencing, road-making, or other ordinary purposes, not 
commefciaL Lease to cc»itain the usual covenants, — such as power to 
lessor to revoke in case of non-performance of lessee in covenants; power 
to enter mine, inspect and take measurements, &c., of distress and ^itry, 
&c, and for quiet enjoyment by lessee ; power for water, except that 
now enjoyed by £. F. and G. H., and necessary engines, except dwdll- 
ing-houses for common miners, as aforesaid. 

Lease to be drawn by lessee, and approved of by lessor, each at his 
own expense. Works to be begun on or before the of 18 
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Ores now lying on bank to belong to lessor. If lessee should 
take any lands adjoining, he is to be at Hberty to work them ly approaches 
driven through these lands; but so as that none of the waste nor water 
from the other '' limits" shall be deposited on or injure these limits. 



in. — ^viiriNa ucxirsE fob thibtt-oke tfabs, fbok thb \m ukr of 

JAinJAKT, 1S6I. 

This Iin^BNTrBX, made this 1st day of February, 1861, betweeen 
A. B., of , in the county of , of the one 

part, and C. D,, of , in ijie county of , of 

the other part, witnesseth that in consideration of the rent, covenants^ 
and agreements hereinafter mentioned, he, the said A. B., doth give and 
grant unto the said C. D., his executors, administrators, or assigns, fdU, 
sole, and exclusive liberty, license, power, ancT authority to dig, open, 
W(»k, mine, and search for c<^per, copper ore, and all other ores, mi- 
nerals, mineral substances, days, earth, stones, slates, rocks, and all 
other substances whatsoever in the nature of mines or minerals of com- 
merdal value, whether open or unopened, which may be found to be in, 
under, or upon, within or throughout, mjl THora: the townlands of Black- 
acre and Whiteacre, in the barony of , and county of 

, in Ireland ; ail which said lands and premises are 
hereinafter referred to under the denomination of " Limits ;'' and all the 
ores, metals, and minerals, stone, clay, and other underground produce, 
as aforesaid, there found to raise and bring to grass, and there to spall, 
dress, cleanse, manufSeu^ture, and make marketable, and to carry away, 
and convert to his, her, or their own use and benefit, subject to the 
reservations and covenants hereinafter contained; and within the limits 
aforesaid to dig, make, and drive such adits, shafks, pits, levels, drifts, 
wheel-pits, dams, leats, pools, ponds, or watercourses, roads, tram-roads, 
or inclmes, dressing floors, and store-banks, or to divert those now ex- 
isting ; but so as not to injure or affect the water-power now legally 
used and enjoyed by £. F. and G. H. ; and to make such erections and 
buildings in the limits aforesaid as shall or may be deemed necessary or 
advisable for the several purposes aforesaid, or for the more ef^tual 
working, opening, and management thereof, except dwelling-houses for 
common miners, as hereina^r mentioned; and also to use all such 
adits, shafts, pits, levels, drifts, wheel-pits, and leats, and other works 
and conveniences in, upon, and within the said limits as shall be neces- 
sary or proper for approaching and effectually and conveniently work- 
ing the mines and lodes in any adjoining limits in which the said C. D., 
his executors, administrators, or assigns may hereafter procure a license 
to work ; subject, however, to the covenant and agreement hereinafter 
contained as to the deposit of waste earth, clay, soil, or other substance 
nosed from adjoining limits, and as to the injurious influx of water from 
adjoining limits. Excepting, nevertheless, and reserving unto the said 
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A. B., his heirs, and assignB, liberty at all reasonable times, for them- 
selves or their agents, to go down into, examine, and measure all or any 
of the workings of the said mine or works intended to be carried on 
within the said limits, and for that purpose to use, free of any charge, 
all the conyeniences, ladders, buckets, kibbles, ropes, tackle, whims, and 
other things then and there being. And also excepting and reserving 
to the said A. B., his heirs, and assigns, full liberty to dig, search for, 
and raise such stones, flags, and earth within the limits aforesaid as may 
be convenient or necessary for building, fencing, road-making, or other 
purposes of the same nature, not being commercial purposes. To hate 
and TO HOLD, use, exercise, and enjoy the several liberties, licenses, 
powers, and authorities mentioned and intended to be hereby granted 
unto the said 0. D., his executors, a!ud administrators, for the fiill term 
of thirty-one years, from the 1st day of January, 1861, subject, never- 
theless, to the powers to determine same hereiniEdEter contained. - Yield- 
ing and paying, setting^ and keeping apart, laying out and deliveriog, 
unto the said A. B., his heirs, and assigns, during the said term ^& 
part (the whole into 18 equal parts to be divided) of all such copper, 
copper ore, and other ores, minerals, or fossil substances, clays, e^ilis, 
stones, slates, rocks, or other substances whatsoever in the nature of mi- 
nerals respectively, of the fair average quality of the remaining ||ths 
thereof, as shall at any time be dug, broken, raised, or gotten within 
the liniits aforesaid at the scales of the mine and at the surface; and 
shall weigh and store same free and clear of all costs, charges, and ex- 
penses whatsoever. Or if the said A. B., his heirs, and assigns, shall at 
any time or times during the term hereby granted desire to have the 
value of the hereinbefore reserved ^th part of said ores and substances 
in money, then and in every such case, and so often as the said A. B., or 
his heirs and assigns, shall so desire it, yielding and paying, in Heu of 
the above reserved -j^th part of said ores and other minerals, or fossil 
substances, such siun or sums of money as shall be equal to the full 
value of the above reserved part or parts of said substances when brought 
to the surface, free from all costs, charges, and expenses whatsoever, the 
said -j^th part, share, due, royalty, dish, or sum of money, hereinbefore 
reserved, to become due and payable, and to take place twice in each 
year during said term, that is to say, on every 1st day of May, and 1st 
of November, the first of such days to be the Ist day of November next 
ensuing the date hereof, or oftener, if and as often as any of such ores, 
metals, minerals, clays, stones, slates, or other substances as aforesaid, 
shall be in large quantity on the floors of the mine, and the parties 
hereto shall mutually agree thereto. And the said C. D. doth hereby, 
for himself, his heirs, executors, and administrators, covenant, promise, 
and agree with and to the said A. B., his heirs, and assigns, in manner 
following : — ^that is to say, that the said C. D., his executors, adminis- 
trators, and assigns, shall and will, during the continuance of the said 
term of thirty-one years, weU and truly weigh, set, and keep apart, lay 
out, store, and deliver, or pay, or cause to be weighed, set, and kept 
apart, laid out, stored, and delivered, or paid unto the said A. B., Ub 



MAHON OK THB DUTIES OF MINERAL AOEKTS. 279 

heirs, and assigns, or his or their agent, or toller for the time being, the 
fuU and jast-|^th part, share, due, roysdty^ or dish, hereinbefore respec- 
tiyely reserved in manner aforesaid, of the Mr average quality of the 
remaining ^ths thereof; or, at the election of the said A. E., his heirs, 
and assigns, thoroughly dress, and render merchantable, and transport 
to market, and sell the said -Xth part at reasonable charges, and weU 
and truly pay the produce of the respectively reserved T^th part share 
and royedly, or dish, in money at such best price as the same can £rom 
time to time be sold for, first deducting lii^refrom all reasonable expenses 
and charges for dressing, rendering merchantable, transporting to mar- 
ket^ and selling the said -j^th part, and also ahall and will give four days' 
notice in writing to the said A. £., his heirs, or assigns, or the agent or 
toller of the time, of the weighing, or division of the copper, copp^ ore, 
and otiier metals, ores, and minerals or fossil substances as aforesaid, to be 
raised and gotten by virtue of these presents; and shall and will pay all 
tates, taxes, and assessments, which now are« or which at any time here- 
after during said term shall be taxed, charged, assessed, or imposed upon 
the said ores, metals, or mineral E^ibstanoes, or upon ^e money wMch 
^iiall arise horn the sale thereof, or upon the said mine; and also shall 
and will, at all times during the setid term of thirty-^ne years, subject to 
the power of determining the same hereinafter contained, well and ef- 
fectually, and without intermissicm, work the ** limita" aforesaid, at all 
usual working time, with a sufficient number of able working miners^ 
and also by all other ways and means in approved use, and according to 
the rules and practice of good miners, so that the whole of the ground 
within the limits aforesaid may be ihlly and effectually explored, tried, 
and worked ; and £ot that purpose shall' and will, exclusively of and in 
addition to the wages or renraneration of overseers>. mine-agents, or 
Bianagement, expend during the first twelve months' of said term, for 
actual mfoiual labour and materials actually employed in searching, open- 
ing^ and working the mines, quarries, or pits, above or underground 
within the said limits, andin raising sueh minerale and fos»l substances as 
aforesaid, such sum of money as will be equivalent to the sum of £ 
per mon^; and from and after the expiration of twelve months from 
the said then that the said C. D., his executors, adminis- 

trators, or assigns, ediall and will expend, in manner afi>resaid, in every 
succeeding six months, such sum ofmoney aswillbe.equivalent to the sum 
of £ per months and shall and will on every 1st day of 

May, and 1st day of November, pay, or cause to be paid, to the said A, B. 
his heirs and assigns, such portion of the said sums equivalent to £ 
per month, and £ per mcmth respectively, as shaU not within the re- 
spective periods be expended in actual manual labour for the purposes 
aforesaid, or in materials actually employed in searching, opening, or 
werkingas aforesaid; or in case the said sums ^all not be expended to 
the foil amount by reason of unavoidable influx of water, unreasonable 
strike of workmen, public disturbance, or other unavoidable cause of 
suspension of work, shall and will, in every such case, and so often as 
the same shall happen, lodge in the Bank of Ireland, or in the Royal 
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Bank at Dublin, so much of the said several and respective sums as shall 
not for the reasons aforesaid, or any of them, be expended in maimer 
aforesaid, in the joint names of the said A. B., his heirs, or assigns, and 
of the said G. D., his executors, and administrators, or in the names of 
such person or persons as they shall mutually nominate, and to be in- 
vested in such securities as they shall mutually agree upon, such smn in 
addition to the subsequently accruing average monthly expenditure to 
be expended on the said mines in manner aforesaid, when such tempo- 
rary cause of suspension of working shall have ceased, and each of the 
said parties shall and will make and join in all drafts and orders upon 
such bank for such purpose ; and also shall and will, from time to time, 
during the said term, cause true and faithfol accounts to be entered in 
a book or books, to be kept for that purpose in the counting-house, (ir 
some other convenient place, within, near, or adjacent to the saidlimztE^ 
of all the ores, metals, minerals, stones, clay, or other mineral substances 
or produce as aforesaid, which shall be raised and gotten within thesaod 
limits during the said term, and of all sales thereof, and of all moneys 
expended in the labour and materials aforesaid ; and shall and will on 
the 1st day of May, and 1st day of November in each year, and eveiy 
year during the said term, make and deliver, or cause to be nmde and 
delivered, unto the said A. B.> his heirs, and assigns, or his or their agent, 
in such tabular or other form as the said A. B., his heirs, or assigns, 
shall from time to time require, a frdl, true, just, and fair account in 
writing of all the ores, metals, minerals, earths, clays, stones, and other 
substances of commercial value raised or gotten withhi said limits, and 
of all the moneys received by the said G. D., his executors, administra- 
tors, or assigns, or fellow-ad venturer, on account thereof, and particularly 
of all moneys expended in the actual manual labour, and in the mate- 
rials actually employed as aforesaid, up to the said average monthly 
expenditure, the Whole of said accoimt being for the six months next 
preceding, and shall and will, when thereto required, upon one week's 
previous notice being given in manner hereinafter provided, produce the 
said book or books of account, and the vouchers and other documents 
relating thereto, duly verified by statutory declaration, if required, to the 
said A. B., his heirs, and assigns, or their agents or nominees, or before 
any court of law or equity, or before any arbitrators to whom disputes 
may be referred; and shall and will, at ail reasonable times, permit and 
suffer the said A. B., his heirs, and assigns, or his or their stewards or 
agents for the time being, to inspect the same accounts, and to take ex- 
tracts therefrom, and to make copies thereof; and also that he the said 
G. D., his executors, or administrators, or assigns, shall not nor will mix 
any of the ores, metals, minerals, stone, clay, or other mineral sub- 
stances, or produce as aforesaid, with them of any other mine, without 
the leave in writing of the said A. B., his heirs, or assigns ; and shall %fi.d 
will, at all times during the said term, keep all the engine-houses and 
other buildings which may be hereafter erected on the said '' limits," 
in substantial repair, and also repair, keep open, and support all adits, 
shafts, pits, drifts, leats, and channels already or hereafter to be made 
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within the limits aforesaid, with proper and convenient timber, fixed 
stemples, props, and other contrivances, unless the removal of same, or 
the filling in the same be required for the more effectual working of the 
said mines, quarries, or pits, and the same severally in such repair shall 
and will, at the expiration or other sooner determination of the said 
term, quietly and peaceably yield and deliver up, together with such re- 
movable engines, machinery, and other materials thereunto belonging, 
as the said A. B., his heirs, or assigns, shaU by notice in writing given 
to the said G. D., his executors, administrators, or assigns, in the man- 
ner hereinafter mentioned, within one month next after having received 
from him or them a notice in Writing of the intention of the said G. D., 
his executors, administrators, or assigns, to remove the same, choose to 
take, the said A. B., his heirs, and assigns, paying within three 
months from the date of the said notice, so to be served by the 
said A. B., his heirs, or assigns, as aforesaid, a reasonable price 
for the same, or for such parts thereof as they shall so choose to 
take as aforesaid, but so that they shall not take any part of 
said engine without taking the whole thereof, such price to be fixed, 
if necessary, by two out of any three indifferent persons, one 
to be chosen by the said A. B., his heirs, and assigns; another by 
the said 0. D., his executors, administrators, and assigns ; and the third 
by the said two persons so to be chosen as aforesaid or in case of either 
of said parties omitting, within one week after being called on so to do 
by notice in writing by the other of them, to appoint a referee for the 
purpose aforesaid, then as shall be fixed by the sole referee appointed 
by the other of said parties as aforesaid, provided always that the said 
G. D., his executors, or administrators, shall not be bound to repair 
any buildings which shall be necessariLy destroyed or impaired in tak- 
ing down or removing such .engines (if any) as the said A. B., his 
heirs, or assigns, shall not choose to purchase. And fiirther, that the 
said G. D., his executors, or administrators shall not remove any of the 
said engines, machinery, or materials, without first giving such notice 
as last aforesaid ; and also shall and will permit the said A. B., his 
heirs, or assigns, agent, or steward, servants, or workmen, or other 
persons authorized in writing by the said A. B., his heirs, or assigns, 
tor the time being, at any time or times during term hereby granted, to 
go down into, inspect, examine, and measure all or any of the adits, 
shafts, and other works already or hereafter to be dug, wrought, driven, 
sank, or made within the s£dd ** limits," and for that purpose to make 
nseof the tackle, buckets, ropes, kibbles, or any other convenience, when 
and so often as they or any of them sh£dl think fit, but so as not unrea- 
sonably to interfere with the prosecution of the works, free of all charge 
for the same, and shall then and there disclose to him or them all new 
diqgoveries or indications of miaei^s ; and also shall and will at all 
times during the said term keep, and at the end or other sooner deter- 
mination thereof deliver up, all the shafts, pits, trenches,' or water- 
courses which shall be made, dug, or sunk within the said ** limits," 
well and effectually fenced off, so as to prevent cattie from falling 
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therein, so far €us can be done without obstruction to the fair and neoes* 
sary use of the same; and also that the said G. D., his executors, 
administrators, and assigl&s, shall and will at his and their own expense 
provide and keep in the counting-house of the said mine ftiU and true 
diallings and sections, on a scale of not less than one inch to eight 
fathoms, of the said mine, and of aU deposits, eoorses, lodes, and veins 
discovei^ or worked, and shall and will from time to time add to and 
correct the same up to the first day of the preceding quarter, and shall 
and will at all reasonable times permit and suffer the said A. B., his heiis, 
and assigns, or his or their agents or servants, to inc^>6ct the same, and 
to make tracings and copies thereof; and also shall and will lay aside 
in heaps for the occupiers of the said '' limits," or permit them to re- 
move for their own use, all the meat, earth, and soil which shall be dug 
up in the prosecution of the said adventure, and shall not within sii 
months th^^eafker lay any ores or rubbish thereon, and shall and will 
do as little dame^ or injury to the surface of said lands, or to any dwell- 
ing-house, office, or tenement, or premises within the said ** limits" as 
is practicable in the ex^^ise and enjoyment of the liberties and autho- 
rities hereby granted; and shall and wiU, upon reasonable notice in that 
behalf, make full compensation at agricultural value to the respective 
tenants or occupiers for the time being of said lands for all material or 
agricultural damage, and to the said A. B., his heirs, and assigns, for 
all damage or injury in the nature of ornamental as well as agricultural 
damage or injury to the principal dwelling-house within the said 
" limits," arising from any neglect of the said C. D., his executors, ad- 
ministrators, or asfidgns, or any of them, or any of l^eir agents, servants, 
or workmen,, in the exercise of any of the liberties, licenses, powers, 
and auth(»ities by these presents granted, such compensation to be fixed 
by any two or three indifferent persons, or by a sole referee, as the case 
may be, to be chosen respectively as aforesaid ; and also shall and will 
at the end or other sooner determination of said term make fuU and 
ample satisfaction to said A. B., his heirs, and assigns, for one-half of 
all the permanent damage or injury which may have been done to all 
or any part of said lands and hereditaments within said " limits" by 
reason of the exercise of the liberties and authorities hereby granted, or 
in anywise relating thereto, without setting off against or deducting 
anything whatever therefrom ; and shall also make frill and ample satis- 
faction to the said A. B., his heirs, and assigns, for the other half of 
the said permanent damage or injury, but shall be at liberty first to 
set off against or deduct from the said second half, moiety, or residue, 
all moneys actually paid to the said A. B., his heirs, or assigns, in 
respect of royalties, or so much of said moneys as may be sufficient to 
balance the demand of the said A. B., his heirs, and assigns, in respect of 
the said second half, moiety, or residue of the said permanent damage,||he 
amount of such satisfaction to be ascertained and estimated by such refe- 
rence as aforesaid; andalso shallandwill, in case of the said A. B., his heirs, 
or assigns, having occasion to bring an action at law or suit in equity in 
relation to the said mines or connected therewith, from time to time and 
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at ail times hereafter during the term hereby granted, and at any time 
after the expiration or sooner determination thereof while any of the 
coyenants herein on the grantee's part contained shall remain nnper- 
formed, deUver or cause to be delivered to the said A. B., his heirs, 
and assigns, or his or their agent or steward for the time bcdi^, within 
twenty-one days after notice in writing in that behalf shall have been 
given or left to or for the said C. D., his executors, or administrators, 
or assigns, in the manner hereinafter provided, a true and perfect Hst 
in writing under the hand or hands of the said G. D., his executors, and 
administrators, ctf aU such persons as shall have been adventurers therdn 
during any period or periods of the time between the commencement 
of the said term, or the date of any previous like notice, as the case may 
be, and the day of the date of such current notice, which shall be spe- 
cified therein, together with the then last known place of abode and 
additions of such adventurers, and also the shares and interests held 
by them respectively in said mine during the said period or periods of 
tune. And farther, that the said C. D., his executors, administrators, 
or assigns, shall not nor will prejudice, affect, or in any manner inter- 
fere with the water-power, water-courses, and rights of water, or other 
easement now legally used and enjoyed by E. F. and G. EL, and also 
that he, the said G. !D., his executors, administrators, or assigns, shall 
not nor will throw, deposit, or place on any land within tiie limits 
aforesaid any waste earth, clay, soil, or other substance raised or taken 
from any adjoining limits or other lands, and shall not nor will make 
or permit any injurious influx of water from adjoining limits or adjoin- 
ing or other mines or lodes ; and shall not nor will erect, or cause or 
permit to be erected or built, any dwellings, or houses, or buildings, as 
Teddences for common miners or mining labourers, or permit any build- 
ings now on said lands, or hereafter to be built on said limits, and the 
property of the said G. D., his executors, administrators, or assigns, to 
be used as a reridence or residences for conmion miners or mining la- 
bourers, save for a sufficient number of watchmen, such number not to 
exceed three. Provided always, and it is hereby declared and agreed, 
that any notice to be served upon the said G. D., his executors, admi- 
nistratorB, or assigns, under the provisions of these presents, or any 
notice or process at law or in equity for the purpose of or preliminary 
to any action at law or proceeding in equity against the said G. B., his 
executors, administrators, or assigns, or for any other purpose, which 
shall be served upon the said G. D., his executors, administrators, or 
assigns, or upon tiie purser, manager, or principal captain, of the mine 
or mines within said limits, either personally or by leaving same at his 
or their respective dwelling-house or dwelling-houses for the time being, 
or at or upon the counting-house of the said mine or mines, or which notice 
or iirocess shall be affixed in some conspicuous place within the limits 
aforesaid, shall be deemed sufficientiy served for aU intents and purposes 
whatsoever : provided always that a true copy or duplicate of the said 
notice or process shall be also served upon Peter Smith, of the city of 
Dublin, solicitor, or upon such other practising - solicitor of Her Ma- 
jesty's Courts of Justice in Ireland, and resident in the city of Dublin, as 
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the said C. D,, his executors, administratorsy or assigns, shall notify in 
writing to the said A. B., his heirs, or assigns. Provided always, and 
it is hereby declared and agreed by and between the said parties hereto, 
that if the said one-eighteenth part, share, or proportion of said produce 
hereinbefore reserved shall not be duly weighed and set and kept apart, 
laid out, and delivered as aforesaid, or withm twenty-one days after the 
days hereinbefore appointed for that purpose, or the money value 
thereof, at the election of the said A. B., his heirs, and assigns, duly 
paid as aforesaid, then, and so often as the same shall happen, it shall 
and may be lawful to and for the said A. B., his heirs, and assigns, to 
enter upon the lands within the limits aforesaid, and any work or 
works to be carried on therein, or into any part or pcui» thereof^ 
and to distrain all or any of the engines, tools, tackle, improvements, 
materials, or other chattels or effects then and there being, and to dispose 
of the distress or distresses then and there found as a distress for rent k 
arrear, to the intent that thereby or otherwise the said proportion, pait, 
or share of said produce, or at the option of the said Ac B., his hein, 
and assigns, the value thereof in money, and all costs and expenses oc- 
casioned by the non-delivery or non-payment thereof, shall be SiUy satis- 
fied. Provided always, and it is hereby declared and agreed by and 
between the said parties hereto, that if the said CD., his executors, 
administrators, or assigns, shall break or not perform all or any one or 
more of the covenants and agreements hereinbefore contained on his or 
their parts to be performed, observed, and kept, then and in any of those 
cases it shall and may be LawM to and for the said A. B., his heirs, 
and assigns (but without prejudice to any right of action or other 
remedy which may have previously accrued in respect of the breach 
of any of the covenants and agreements hereinbefore contained), into 
and upon the said mines, or quarries, or works, or any part thereof in 
the name of the whole, to re-enter, and the same to have again, repossess 
and enjoy as if these presents and the license herein contained had not 
been made ; and thereupon, or at any time thereafter, by deed under his 
or their hand and seal, to revoke and make void this present license, and 
thereupon • all grants, setts, licenses, powers, and authorities herein 
contained and hereby granted shall cease, and be utterly determined as 
well in equity as at law, anything herein contained to the contrary not- 
withstanding, save and except for the purpose of enforcing any right of 
action which shall or may have accrued to the said A. B., his heirs, or 
assigns, or to the said tl. D., his executors, or administrators, by reason 
of the breach of all or any of the covenants and agreements herein con- 
tained. Provided also, that it shall and may be lawM for the said 
G. D., his executors, administrators, and assigns, at any time after the 
expiration of six months from the to abandon and give 

up the farther prosecution of the mines and works intended to be car- 
ried on under tiie authority hereof, and to give up and surrender the 
license hereby given ; and upon such surrender being duly made by 
delivering unto the said A. B., his heirs, or assigns of this present 
license, the said license, and all the covenants, conditions, eaid agree- 
ments herein contained, shall cease and be determined as well in equity 
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as at law, save only for the purpose of enforcing any right of action 
which may have accrued to either of the said parties hereto by reason 
of the previous breach of any of the covenants, conditions, and agree- 
ments herein contained. And he, the said A. B., for himself, and for 
his heirs and assigns, doth hereby covenant with the said G. D., his 
executors, administrators, and assigns, that under and subject to the due 
performance of the covenants, conditions, and agreements herein con- 
tained, the said C. D., his executors, administrators, and assigns shall 
quietly and peaceably enjoy the liberties, licenses, powers, and autho- 
rities hereby granted for the term, and in the manner aforesaid, with- 
out the hindrance or denial of the said A. B., his heirs, or assigns, or 
any other person or persons claiming or to claim through, under, or in 
trust for them or any of them. In witness whereof, &c. 

XII. — On the Gbanitic Bocxs of the south-west of Donegal, and 

THE MiNXBALS IHEBEWITH ASSOCIATED. By EoBEBT H. ScOTT, M. A. 

Read November 13, 1861. 

The granites of Ireland are found in four distinct areas, the first of 
which is best known as the Leinster granite ; the second is that which 
forms the Moume, Dundalk, and Newry mountains ; the third is that 
about which I purpose to say a few words ; and the fourth is that in the 
counties of Mayo and Galway. The types of the three first granites are 
totally distinct from each otiier. The Leiaster granite is composed of 
white orthose, margarodite, and black mica, and transparent quartz. 
The Moume granite contains two trisiHcated felspars, pink orthose, and 
white albite, with black mica, and smoke quartz. The Donegal granite 
has a constitution more closely resembling that of some Scandinavian 
granites than that of any other rocks I am at present acquainted with. 
Itsfelspathic portion consists of a mixture of pink orthose and oligoclase. 
The latter of these felspars, so characteristic a constituent of the. ^NTor- 
wegian granites, was first described as a British species by Professor 
Haughton, in the course of last year. 

This mineral, whose existence in granite is often ignored by Eng- 
lish geologists, inasmuch as they always define granite to be a trisHicated 
rock, is very common in the plutonic rocks of the Continent. In the 
. origmal definition of granite given by Professor Gustav Rose in the first 
volume of the Journal of the German Geological Society, where he draws 
a distinction between two types of that rock, called by him Granite and 
Granitite, he assigns the following constitution to the two subdivi- 
sions, characterized respectively by their containing, in the first case 
twoy in the second one type of mica. 

Granite consists of Granitite consists of 

Orthose (white). Orthose (red). 

Oligoclase (in small quantity). Oligoclase (abundant). 

Quartz. Quartz. 

White mica. Greenish mica. 
Black mica. 
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As regards the above definition, I may be allowed respectftilly to sub- 
mit that oligoelase appears to be sometimes absent. It has not been 
proyed h^ actual anakfiis to be present either in the granite of the main 
chain of Leinster, or in that of the Moume mountains. The examina- 
tion of these districts has been carried out by our President, and pub- 
lished by him in the Journal of the Geological Society of London, vols. 
zii. and xiv., and in the Transactions of the Boyal Insh Academy, vol. 
xziii. In these papers he states that the felspathic portion of the Leinster 
granite consists of crystallized orthose and a feli^ar paste which has a 
constitution more closely resembling that of pericline than of oligoclase; 
that of the Moume mountains appears to consist of a mixture of orthose 
and albite. 

Having received, last spring, a collection of Donegal granites from 
Mr. "W. Harte, C. E., the county surveyor of the western district, Yvh 
fessor Haughton and I proceeded last July to examine that district for 
ourselves ; and we soon found that it possessed more interest in this in- 
spect than any other part of Ireland, not excepting the Moume moon- 
tains. Professor Haughton wa& previously acquainted with the north- 
eastern part of the county of Donegal. 

By a reference to Sir R. Qriififii'^s map, it will be seen that there 
are in Donegal two distinct tracts, coloured lake ; the smaller of these is 
isolated, and is the granite of the gap of Bamesmore; the axis of tiie other 
runs in a N. E. direction from Lettermacaward to Glen, along the val- 
leys of Gweebarra and Glenveagh, and it is prolonged so as to appear in 
isolated patches at Unismenagh, near Dunaff Head, and at Ardmalin in 
Innishowen. This is the granite which I call the typical Donegal 
granite ; and veins of tMs granite are found penetrating the gneiss in 
the extreme south of the county, and at Castle-Caldwell, in the connty 
Fermanagh, on the shore of Lough Erne. 

Our tour commenced at this point, where considerable attention has 
been recently drawn to the felspars, from the fact that some of the veins 
just alluded to are almost entirely composed of pink orthose, in a state 
of such pujity as ^ induce the establishment of a factory for the manu- 
facture of chma. At Castle-Caldwell itself we only find veins of this 
orthose granite, which is there accompanied by large plates of black 
mica and margarodite, with considerable quantities of schorl, — the black 
mica assuming frequently a greenish hue, from incipient decomposition. 
At Garvary, about a mile from this, we find veins of a coarse crystalline 
granite, in which the oHgoclase is clearly to be distinguished by its waxy 
lustre and imperfect cleavage, compared with that of orthose. The white 
mica is nearly absent, and small garnets are not imconmion. This granite 
contains iron pyrites and molybdenite both in such quantity, that the 
veins in which they occur were opened for some distcmce in search of a 
lode, the molybdenite being supposed to be galena. 

About five miles to the north of this locfidity, at the Black Gap, near 
Pettigo, the granite assumes a very remarkable appearance, some of the 
veins seeming to be almost entirely composed of a very pale orthose, 
and large plates of greenish-black mica. There would be difficulty 
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in recognising this granite lU; onoe, were it not that in some specimens 
of Castle-Caldwell granite, in my posBession, a tendency to tlus stroc^ 
tore is already observable. 

We enteired on the granite area, properly so called, at Ardara, its S. W. 
extremity, and found at this point that the appearance of the rock dif^ 
Hered somewhat from that which it presents towards the centro of the 
district, in some respects resembling a syenite to which I shall hereafter 
direct your attention. 

In &cty its ajialjoB — 



SiOa . . 
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. . 19-28 
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. . 6-08 
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MnO, . . 
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MgO,. . 
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NaO, . . 


. . 4-68 


KO, . . 


. . 3-17 


HO, . . 


. . 0-64 



99-16 

shows that it is, properly speaking, not a granite at all. The large pro- 
portion of lime, magnesia, and alumina, and l^e smaU quanti^ of siLLca, 
indicate that it is not a tnie orthose granite. The granite at Doocharry 
Biidge, afew miles from this locality, contains 72 percent, of silica, and 
15 of alumina. A similar variation in the constitution of granite, as 
it approaches the limits of its area, has been frequently observed in ot^er 
localities. At Ardara it contains the two feldspars, orthose and oligoclasey 
which are clearly to be distinguished by their difPerence of lustre, and in 
addition small crystals of sphene, a mineral which appears to be even 
more common in the granite of Donegal than in that of Kewry, in 
which it has been long known to exist. ^ 

From Ardara the road lay by Glenties and Doocharry Bridge to Dun- 
glow. On crossing the ridge which forms the south side of the Gwee- 
barra valley, at a place called Shallogan Bridge, we found some largQ 
and well-coloured garnets in the granite, which here puts on an appear- 
ance Hke that which it has at Castle-Caldwell, consisting of red orthose, 
black and white mica, and quartz, the oligoclase disappearing. H0W7 
ever, at Doocharry Bridge, a few miles farther on, both feldspars are 
clearly perceptible in the ^;ranite, although the rock is verv fine-grained. 

At Dunglow the granite is remarkable for its contauung, in one hill 
called Sheskin-na-ruan, a mile north of the town, on the road to Anna- 
gary, beryls in such quantity as almost to deserve the name of beryl 
granite. The beryls are blue, and in some cases transparent, though in 
this particQlar they come far behind the specimens £rom ^e Moume 
mountains. However, some very fine slabs of beryl in quartz have been 
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obtained, which are to be seen in most of the mufienms in this country 
and in England. 

In the neighbourhood of Dunglow, on the northern flank of the 
granite, we find a considerable development of primary limestone, which 
has been metamorphosed by the action of the granite, and rendered highly 
crystalline. This change has been accompanied by the formation in the 
limestone of garnets and idocrase in great abundance. 

At this point, Annagary, the granite itseK resumes the coarse-grained 
appearance which it possesses at Qarvary, the crystals of oligoclase being 
as easily distinguishable as those of orthose. The fact that at two points 
so widely distant as Annagary and Castle-Galdwell, separated from each 
other by a great mass of metamorphic rocks, we find the same peculiar 
type of granite, which type is also recognisable in the granites of 
Doocharry Bridge and to a certain extent in that of Ardara, seems hardly 
to leave a doubt that our statement of this being the typical granite of 
the coimty is correct. 

At Annagary itseK we discovered several other minerals, among 
which I may mention black mica, in great abundance, and sphene. The 
latter has been alluded to before as occurring in the granite of Ardara. 
However, at Annagary we found a rock, which we have termed pro- 
visionally sphene rock, and which is composed of feldspar, with a green 
mineral, probably epidote, and contains a very large quantity of sphene. 
This sphene rock is, as far as we could ascertain, the next bed to the lime- 
stone wherever this latter occurs close to the granite, and appears to 
have an intimate connexion with the limestone. 

It is doubtless known to many members of the Society, that about 
six years ago Professor Haughton discovered a syenite at Carlingford, 
the feldspar of which is anorthite. This rock he has, in my opinion, 
succeeded in tracing to the fluxing of the granite of that district by 
means of Hmestone. This rock appears at several points in the neigh- 
bourhood of Carlingford, but only in places where the granite has 
pierced the carboniferous limestone. Li Donegal, where a quantity 
of primary limestone is disseminated through the mica schist, a syenite 
passing at tknes, like that of Carlingford, into hornblende rock, appears 
at several points over the whole of that part of the county which is in 
the immediate vicinity of the granite, but not in contact with the lime- 
stone. The feldspar of this syenite is oligoclase, a mineral which would 
result fix)m the admixture of a less amount of basic rock with the granite 
than is requisite to produce anorthite. This syenite, which we call the 
oligoclase syenite, has another point of connexion with the granite, which 
is thai it contains sphene. 

We have adopted the term syenite for this rock, as that name ap- 
pears to possess a higher antiquity than any other for the same rock. In 
Kirwan's Mineralogy, published in 1810, we find, at page 297, vol. i., 
the following definition : — " Sienite, — ^An aggregate of quartz, horn- 
blende, and felspar, or of quartz, felspar, hornblende, and mica, appears 
to Mr. Werner to be of later formation than the mere aggregate, of which 
hornblende is not a constituent part: hence he distinguishes it at first by 
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{he name of ^grunstm*: afterwards, however, he found the name ^steniU* 
more proper, it having heen abeady used by Pliny to denote a similar 
substance."* 

The sphene rock does not contain oligoclasCy as its felspathic portion 
is found to be orthose. 

SiOs» .... 73-04 
AlA, .... 15-20 
CaO, .... 1-84 
MgO, .... 009 
NaO, .... 2-88 
KO, 7-82 



100-37 



This seems to afford a strong confirmation of the theory which I pro- 
pose, viz., that the granite of Donegal has been formed from materials 
existing on the spot, without actual fusion. The sphene rock is in actual 
contact with the garnet limestone wherever we find these rocks. It is 
remarked that the presence of the garnets in the limestone makes it run 
to glass in burning it for lime, therefore we may be allowed to conclude 
that it never was exposed to a sufficient heat to melt it. If the rock 
were not exposed to such a heat, the lime of the garnets and of the lime- 
stone itself could not have exerted sufficient influence on the orthose to 



* This rock appears to have the same constitation as the ** diorite** of some modem 
petroIogiBts : the reason that I have not adopted this name is, that the meaning of the 
term does not seem as yet to be quite settlecL This will be seen from a comparison of 
the definitions of it given by a few of the authors on the subject. 6. Rose (Pogg. Ann. 
xzziv. p. 2) says it is ** a granular mixture of albite and hombleode." This dE^ition 
has passed into the English text-books, and is adopted by Lyell. Delesse (BulL de la 
Soc Geol. de France, 2nd Series, torn. xv. p. 776) says it is " composed essentially of 
anorthose and hornblende." Senft (Classification der Felsarteh) adheres to Rose*s defi- 
nition at page 68, and at page 242 deserts it, saying that albite is of{£n replaced by 
oligodase, and quotes, in confirmation of this statement, the opinion of G. Kose, expressed 
at a later period, that albite only occurs in the druses, and that oligoclase is the essen* 
tial c<mstituent of the rock. Blum (Lithologie, p. 158), and Bath (Gesteins-analysen 
p. xlii.) state that its felspathic portion is oligoclase. Several of the rocks which were 
originally described by G. Rose as diorite, have been since found to contain a feldspar which 
u not albite, e. g. the diorite from near Bogoslowsk in the Ural, the feldspar of which 
was examined, at his request, by both M. Potyka and myself, and was found to be anor* 
^te. The names which have been adopted by Professor Haughton and myself for such 
rocks appear to a|p:ee with the oldest definition of all, that of Werner ; the presence of 
hornblende being the circumstance which confers on the rock its distinctive character. 
The different varieties may then be simply characterized by their feldspathic element, as 
orthose- syenite, oligoclase-syeuite, anorthite-syenite, &c., &c., as the case may be. If 
aogite occurs, its presence may be indicated in the name of the rock. Such a nomeada- 
ture has the merit of Introducing no terms which do not already exist in all text-books, 
fts the name of the rock indicates its composition. The universal adoption of an analo- 
gous compound nomenclature in organic chemistry is sufficient to prove the utility of 
such a plan. We may not agree with all the conclasions of Werner, but it is surely well 
to preserve his names, as fiir as they are not contradictory to subsequent experience. 
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diange'the oomposition of that mineral to oUgooIase. We Iiarenotfimnd 
oligodaae in contact with limestone; where the oligoclaae oeoon, the 
limestone has been destroyed. At Bunlewy the limestone is in imme- 
diate contact with the granite, and the lattmr consists nearly entirely of 
orthose. It would appear that wherever the syenite exists, Bufl&toent 
heat has been present to allow of matual chemical action between the 
limestone and the granite. 

The connexion between the granites, syenites, and hornblende rocks 
on the one hand, and the limestones and mica schists on the other, 
is one which will require a very careM chemical examination ; this we 
hope to carry oat, to some extent, in the course of this winter, as far as 
our specimens will serve us. We have as yet found this syenite lying 
along the edge of the granite, and fit some points, as at Ardara, the 
granite assumes a syenitic appearance, hardly to be distinguished &om 
the Black Gap syenite. 

Before I leave the question of these rocks, I might direct your at- 
tention more closely to the hornblende rock* This is usually accompanied 
by black mica, and forms a rock found also at West Aston in Wicklow, 
and Glin m Carlow. The connexion between hornblende and black 
mica is striking^ as they pass one into the other by apparently insensible 
gradations. On visiting last year the cabinet of Freiberg, in Saxony, I 
£ound there the original specimenn on which Soltmaim founded tba spe- 
cies called by him '* lepidomelane*' ; this came fromPersberg, in Werm- 
land, and was hardly to be distinguished firom a nest of our black mica, 
such as it occurs in the granite. of l^ewry ; it too contained large crys- 
tals of hornblende. 

The natural association of minerals is a point in petrology wiiidi ap- 
pears to deserve more attention than has been hitherto paid to it by Eng- 
lish geologists. Miners are accustomed to attend to the indications 
a£brded by associated minerals, and surely similar analogies may be 
expected to hold among the silioeoas minerals. 

As to the constitution of the granite, as a whole, th.e first point 
whick I wish to note about it is that it presents no appearance of being 
of a purely Igneous origin — in &ct> the evidence seems to p(Hnt out a 
metamotphio origin f»r it. It is thoro«ighly gn^ssose in its dtaracter, 
and Hes in thin beds, corresponding to the bedding of the stratified rocks 
of the countrv : however, tiie strongest evidence which I can offer on 
ttus point is the &ct, that far within the limit of the granite at Glenle- 
heen we found isolated patches of metamorphic rocks, not lying «» the 
granite, but m it, their bedding being nearly vertical. The two pcists 
at which this occurs are not very distant from eadi other, and lie about 
1| miles in a straight line from the edge of the granite ; tiiey were both 
pointed out to us by Mr. Ethelstan Blake, a mining engineer, who 
was at the time in the neighbourhood. At the first point the patch is 
about 50 feet iMck, and consists mainly of slaty rocks: however, here 
we found the garnet limestone recognisable, but considerably altered, a 
large quantity of chalcedony being found therein; and fl^m^^Ti g it we 
found the i^hene rook, forming jaecisely the same succession of beds as 
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we had obfleired at Annagaty to the norths and Fintown Gi^ to the 
south of the granite. The other patch of non-granitic rock is a thin bed 
of limestone, which is very highly inclined, and runs Ibr a distance of 9 
milesy in a direction corresponding to that of the limestone beds outside 
the granite area, the direction of which is nearly parallel to that of the 
main axis of the granite. The disooyery of thesezocks appears to me to 
show that the granite of Donegal has been produced by some acticm on 
the rocks there existing, whidi was insufficient to destroy all bedding 
therein, or even to conv^ the whole mass into granite. This is borne 
out by the &ct that we find oligodase and quarts in the same rock, an 
association which would be hardly possible if the rock be supposed to 
baye been in a state of simple fusion. 

That the constituent minerals of granite are found in locaUtiee into 
which they were neyer introduced in a state of Vision, is shown by the 
specimen from Crohonagh quarry, near Lough JCoume, which is taken 
^om a yein in the mica slate, and oontains pink feldspar and quartz. The 
quarts is precisely similar to that found in ordinary quartz yeins. 

In ccmsequence of the abundance of oltgodase in the granites of tiie 
CSontinent, and, in general, of basic minerals, such as mica, in all 
granites, it is to be expected that this idea will haye occurred to others; 
and it is employed by Professor H. Bosein apaper of which an abstract 
appears in ''PhiL Mag." yoL xix. p. 32, as an ai^^ament against the purely 
igneous origin of granite. Among his other arguments, he introduces one 
from the fact that the density of quartz in granite is not the same as 
that of the forms of silica found in basalt, a rock which has been un- 
doubtedly fused. An answer to this has been published by M. C. 8te. 
Claire Beyille, "PhiL If i^." yol. xx. p. 1 75, who compares tiie crystalli- 
sation of oligoclaae from a menstruum containing free silicic acid, to the 
crystallisation of salts, which are eitiier anhy^us, or contain a less 
quantity of water of crystallisation than thor normal amount, from an 
aqueous solution* At all eyents, the old idea that granite contains none 
but trisilicated felspars is totally Mse, as will be eridoit to any one 
who remembers that the definition of granite giyen by Professor Gustay 
Eose, in 1849, and quoted at the commencement of this paper, includes 
oligoclase and quarts as indispensable constituents of the rock. It ap- 
pears to us that there may be two origins ior granite, as some granite 
appears to be undoubtedly igneous. In the Moume mountain granite 
diistrict, at Cariingford, you can obserye that tiie fossils in the neighbour- 
hood of the granite and syenite yeins haye been calcined. In fact, as 
has been remarked by Pelesse, petrokgists haye drawn too hasty condu- 
aions as to the mode of fi)mmtion of minmls, as they haye assumed, 
when they had once succeeded in forming a mineral artificially, that it 
could haye been formed in nature in no othnr mannv. 

The time allotted to our tour was so limited, that we could not ex- 
amine the granite of Bamesmore, whidi ihmioie remains for a future 
examination. I may say that it is trayersed by seyeral pitehstone 
dykes, one of which is conyarted, by the presence of stilbite, into a pe- 
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cuHar porphyry, described by our F^^sident in the ** Pbilosophical 
Magazine" for 1857. 

As the heading of the paper inclndes the associated minerals, I may 
in conclusion mention one or two which occur in the district, and are 
some of them new, at all events to that part of Ireland. 

At Crohy Head, near Dunglow, soapstone occurs : the rock is found 
pretty abundantly through the mica date district, but it is found in 
sufficient purity to repay the cost of working for exportation at Crohy. 
It is quarried in the face of the cliff, and occurs in beds,* some of whidi 
are upwards of two feet thick. The demand for this article is of recent 
date, and it is probable that a more diligent search will discover pure 
deposits of it in other parts of the county. At Aghadoey, near the town 
of Donegal, we found two very curious lodes in the gneiss; the direction 
of these coincides with that of the principal system of joints in the 
granite; one of these is fOledwith serpentine, containing magnetic iron, 
tiie other is garnet rock, accompanied by quartz, the two micas, and a 
considerable quantity of schorl, the latter, however, considerably de- 
composed. The clay at the surface of the ground yields, on washing, 
garnets somewhat resembling pyrope, but of a lighter colour than iiiat 
mineral. Massive garnet is not uncommon in Ireland, but a rock com- 
posed of an aggregation of distinct crystals is very rare, and has not, as 
far as I know, been described as occurring in these islands. 

The extreme northern part of the county has not yet been examined, 
and we hope to be able to visit it next Easter. 

In conclusion, I am desirous of expressing our thanks to Mr. Harte, 
the county surveyor of the western cdstrict of the county, one of our 
life members. This gentleman placed his knowledge of the countiy at 
our disposal during our tour, and lumseK collected a great number of our 
most valuable specimens. This he was enabled to do in consequence of 
his position, and knowledge of the district. I need only say, that with- 
out his assistance the tour would have been far less fruitfcd than it for- 
tunately turned out to be. 

APPENDIX. 

Since the above was written I have found views which in some respects 
anticipate the conclusions which I have drawn relative to the possible 
origin of granite, in a pa;^er by Delesse, which is contained in ^* BvUetin 
de la SociiU Qiohgique de France!^ 2nd Series, tom. xv. p. 728, from 
which I shall append some extracts ; but must refer the reader to the 
original paper, in order to see the question discussed in extenso. The 
paper is entitled, '' Investigations on the Origin of Eocks," and the 
learned author discusses three distinct types of eruptive rocks, which 
are respectively, (}) of undoubted igneous origin ; (/3) of apparent ig- 
neous origin ; (7) of origin which is not igneous. 

The rocks of undovhted igneous origin are characterized, according 
to this author, by the following properties: — They rarely, if ever, con- 
tain water. They possess, in a remarkable degree, a cellular structure, 
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and a peculiar roughness to the touch* Their minerals have a glassy 
lustre, and on the whole they present the appearance of volcanic rocks, 
being often actually lavas, exhibiting traces of having flowed as such. 
The extreme members of this group ore trachyte and dolerite. 

The rocks whose igneous origin is ordy apparent y always contain water. 
They exhibit at times a cellular structure, but their minerals have only 
a shght glassy lustre. They are frequently columnar, and accompany 
Yolcanic rocks in many localities. The members of the group are pitch- 
stone, basalt, and trap. 

For the description of these I must refer to the original paper, but I 
shall extract the remarks on granite more at length. This roc^ belongs 
to the class which are not of igneous origin^ corresponding to the '^ plu- 
tonic'' rocks of Lyell. Its minerals never exhibit a glassy lustre, nor 
has it a cellular structure. It resembles trachyte in constitution, but it 
contains a large quantity of quartz, a mineral almost totally absent from 
the igneous rocks. Trachyte contains as high a percentage of silica as 
there is in granite, but this substance does not separate from the mass in 
the form of quartz. This mineral appears in granite both in the crystal- 
line form, and as a glass distributed through the whole rock, and is not 
traversed by cracks as in many lavas. It need not owe its glassy lustre 
tofdsion, as quartz which has been obtained in the wet way exhibits the 
same; and fiirther, we find that actual frision of quartz produces a glass 
of a totally different character, and one which has not as yet been dis- 
covered in rocks. In lavas, we find pieces of quartz which are frill of 
cracks, and have been more or less acted upon by heat ; but if that heat 
had risen high enough to fuse the quartz, chemical action must have 
taken place between it and the bases which are present in the rock. In 
addition to this, no glass, however high may be the percentage of silica 
which it contains, ever yields quartz on cooling, so that the mineral has 
never as yet been produced by the action of h^t. All these points are in 
direct contradiction to the view that the quartz of granite has been formed 
by the dry way. The presence of organic liquids, &c., in it points to the 
same conclusion. In speaking of the production of quartz by the wet 
way, we do not mean to imply that there was enough water present to 
hold the mineral in solution, but only that the agency of aqueous va- 
pour co-operated with other forces, such as an elevated temperature and 
a high pressure, in rendering the rock plastic. 

The feldspars which occur in granite are destitute of glassy lustre, 
and are nearly opaque. They frequently contain water. It is true that 
adularia does not come under any of these definitions ; but it is never 
found unless in cracks, and appears to have been produced by sublima- 
tion, like the artificial feldspar found at Sangershausen. Feldspar can 
certainly be formed without the interposition of heat sufficient to melt 
it, as it is found in stratified rocks which have never been fiised. 

Of the two micas, the dark variety, contaiiiing iron and magnesia, is 
found in all granites, and presents in them an appearance quite distinct 
from that which it exhibits in the volcanic rocks, occurring in thicker 
plates, of a darker, colour, and with a more brilliant lustre than it does 
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in lavas, &c. The white rarietyof mica isDererfbtiiidiii Toloanic rocks 
at alL 

Thus we see that the thiee constitaeiLtB of granite may be produced 
without the intervention of a very high temperatore. 

M. Belesse then aUndes to the occnrrence of metaUiQ veuiB in gra- 
nitCy throngh which rock they are distributed in such a way that the 
origin of the two must have been simultaneous, and to the &ct that some 
of tiie minerals found in that rock, such as ordiite and gadolinite, glow 
on the application of heat, proving that the rock never could have resuhed 
the temperatoxe of a red heat 

in conduaion, he states his conviction, that granite had been pro- 
truded in a plastic eonditiony under considerable pressure, which had 
forced it into the veins in which it is often found. Its occurrence in fine 
thread veins he attributes to a segregation of its component minerals 
from the sides of the cracks. 

The rocks whose origin the author considan to have been anah^us' 
to that of granite are diorite and serpentine. As several of the points 
brought forward by M. Delesse have received a direct confirmation by 
the &cts observed by us during our tour, I have taken the liberty ofi^H 
pending to my paper the foregoing extracts, as I am of opinion thatl^e 
obvious difficulties involved in the assumption that granite is an igneous 
rock at all in the same sense that lava is so, are brought forward to the 
extent that they deserve. There are undoubtedly difficulties to be ex- 
plained on the other view of its origin, but it is only by a carefbl inves- 
tigation of the facts than we can ever arrive at a correct conclusion. 
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Blaxs, Esq. (Plate HE.) 

[Bead before the Geological Sodelj of Dablin, November 18, 1861.]] 

Havhto been for the last six months engaged in a mineral examination 
of several extensive properties in the nortii-west portion of the county 
of Donegal, I have asked the permission of the Council to communicate 
the result of my observationB, which, I trust, may prove of interest to 
the Society. 

I shall commence my observations at Eillybegs, takiog the Teelin 
district, with the remarkable cliffs of Slieveleague, which form the S. "W. 
extremity of the primitive range of Donegal ; and I shall give you lie 
result of my observations, trusting that you will remember that my only 
aim is to give you the facts as I found tiLeuL 

I examined the primitive rocks between Zllcar and Killybegs, and 
found them to consist of mica-slate and quartzite rocks, highly ferru* 
ginous. ' These bands run in a direction sUghUy H. of £., magnetic. 

At Kilcar, eight miles west, there is a variation in the structure to 
an E, and "W. direction, — ^the structure being vertical, and the rocks 
becoming highly minersJized. They produce, at all the springs, strong 
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streams of ferruginous matter, which form on the surface large beds or 
layers of peroxide of iron, in some places four or five feet deep, with 
but a slight covering of about three inches of sod. The district in which 
these deposits are found, is composed chiefly of mica-slate, containing 
large quantities of iron pyrites, in a state of decomposition. The originsd 
structure of these rocks has been completely changed in the localities 
which afford the principal deposits. These are found in the faces of the 
rocks where the planes of structure serve as mineral conductors, — the 
original vertical structure of the slate having been changed to a semi- 
horizontal one, and the rocks themselves highly contorted. 

This band of rock extends from Kilcar, eight miles W, to Malinmore, 
and forms the cliffs of Slieveleague, 1900 feet high, with the structure 
vertical, running about i^. N". E., magDetic. In the centre of this band 
is one of quartz, which is broken through, N. of Carrick village, and 
then takes a direction nearly E. and W., but with the structure remain- 
ing vertical. North of this is a band of mica-slate, with a very flat 
underlay at surface, intersected by four porphyritic dykes. About a 
quarter of a mile fiirther north is another band of mica- slate, with a 
northern underlay at surface. These are all bounded on the western 
side by bands of primitive limestone and mica-slate, running N. I^. E., 
with the structure vertical, forming the cliffs of Glenhead, 800 feet per- 
pendicular. These bands of rocks run to the town of Ardara, forming 
the range of mountains of Loughrosmore, and forming the S. E. flank 
of the granite range which here makes its appearance. West of this, 
on the point of Loughrosbeg, in the immediate vicinity of the granite, 
the structure of the slate is semi-horizontal, dipping to the S. W. 

Soon after passing Ardara, on this band, I And the band to consist 
of alternate crystalline limestone, mica-slate, and quartzite rocks, which 
maintain a perfectly vertical structure for some 38 miles in length (with 
only one or two slight exceptions, which I shall again refer to), and 
having a bearing fix)m 10** to 15** K of E., magnetic. The whole range 
from this to Bamesmore granite range consists of alternate bands of mi- 
caceous and homblendic slate, quartz, and crystalline limestone, — the 
highly elevated mountains showing occasionally a deviation from the 
vertical structure, but only in isolated places. 

I examined this range as far east as Stranorlar, and south from thence 
to Lough Eask. By reference to the sections I have made from maps 
taken on the spot (Plate III.), you will see the perfect regularity of the 
bands of rock. This is a convincing proof, to my mind, that the granite 
ranges, which are here only visible for a short distance, have had nothing 
to do with the elevation of these mountains, as in that case the regu- 
larity existing on both flanks of the two ranges could not continue, 
supposing the upheaved beds to have been originally horizontal, and up- 
heaved by them in the centre. 

I allude to this here, as it will have a material bearing upon the 
question of the granite range, forming the Doocharry and Dunglow dis- 
trict. 

JOTTBK. GEOL. 80C. DUB. — VOL. IX. 2 B 
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I shall now return to the granite, which makes its appearance a 
quarter of a mile to the N": of Ardara, and takes a direction 10** to 15° 
N. of E., having on both flanks bands of crystalline limestone and mica- 
slate, with perfectly vertical structure. At Narin, four miles to the 
N. W., at the turn of the road to Maas Bridge, the constitution of the 
rock is such, that it is very difficult to say where the slate ends and 
the granite commences. 

In this slate range, which takes a course slightly IT. of E., you will 
find several bands of white limestone, differing from each other, so as 
to be easily identified again, and which I have traced from this point to 
Gartan Lough, twenty-eight miles, maintaining an unvaried vertical 
position, and, as the sections will show, with no perceptible difference 
in the width of the different bands. These bands form the range to the 
north of Fintown Lough, where the rocks consist of alternate bands of 
limestone, gneiss, mica -slate, quartz, and hornblende rock, maintaining 
a perfect regularity, and hardly showing where the one ends and the 
other commences. The western extremity of this band forms the Maas 
and Lettermacaward district, extending from Narin to Russell's Ferry, 
where we again meet the granite range, extending thence in a W. direc- 
tion as far as Dunglow, about eight miles. This range is intersected by 
several bands of limestone at a little west of Russell's Ferry, running 10° 
to 1 5° ISr. of E., magnetic, which are traced again at Glenleheen, and beyond 
that again IT. W. of Glendowan. One of these bands runs through the 
Croagheghly mountain, and is traced again at Tobberkeen, near Maghery. 
Another makes its appearance at Maghery, accompanied by a band of 
hornblende and syenite, corresponding to that seen again N. E. of Lough- 
anure, and to which I shall have further occasion to refer. 

These bands of limestone, especially the two found at Glenleheen, 
from their immediate connexion with the granite, present some peculi- 
arities which are worthy of observation. I shall therefore, before pro- 
ceeding further, give a short description of the bands seen at Glenle- 
heen. 

On leaving the junction of the granite and slate range at Fintown, 
going west, on Section No. 1, at the centre, you pass for about a mile 
through a gorge in the granite range, iu which are to be seen several 
veins of quartz and felspar. iJ^earthe foot of the hill is a band of white 
limestone on a bye-road, on the Marquis of Conyngham's property, which 
runs through the granite for miles, as far as Glendowan, and has been 
referred to before at Narin. Half a mile further on we come to the 
summit level of the road to Doochary Bridge; and here we have an out- 
crop of two bands of limestone and mica-slate, with a vertical structure, 
running the same as the granite in the whole of this district, 10° N. 
of E. These bands have the granite on both sides for a distance of a mile 
to the east, and of ten miles to the west. The cause of their position 
here, supposing them to have been originally in a horizontal position, 
and to have formed a part of the rocks on the fiank of the granite range, 
I leave for your consideration, merely adding that the limestone con- 
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tains garnets and chalcedony. The mineralogical constitution of the 
rocks has already been brought before you, in the paper which has just 
been read by Mr. Scott. * 

I must now, ere I proceed further, call your attention to the Maghery 
or Crohy Head district, where I find the greater part of the rocks to be 
mica-slate, containing also bands of talcose slate and steatite, or soap- 
stone, which are now being developed for commercial purposes, having 
been brought to notice by the Mineral Exploring Company. An esta- 
blishment for dressing the material on the spot is about to be erected, 
under the management of some English capitalists. The use made of 
the stone is as a lubricating material for machinery. There is only a 
fringe of quartz on the sea-coast here for a short distance, the inland 
portion of the headland being mica- slate, as far as Trawena bay. 

This district I have not been able to examine as thoroughly as I 
could wish, as the objects of my survey were for commercial purposes, 
and I could not afford the time required to examine more than the leading 
features. West of Dunglow the granite continues for four miles, extend- 
ing into Arranmore Island, where we meet the primitive quartz on its 
west flank, with a vertical structure running E. of N. 

I must now pass to a more northerly section from Annagarry, through 
Gweedore and Dunlewy, to Letterkenny (section !No. 2). Here some 
remarkable features present themselves. At Annagarry we find the lime- 
stone again making its appearance, and also at Loughanure, with garnets 
and idocrase, similar to those found near Maghery and Tobberkeen. 
Here we also find syenite making its appearance in bands through the 
granite. To this I must call your particular attention, as the syenite 
continues from this to Horn-head, formiug two separate branches at Dun- 
lewy, enclosing between them a range of quartz, mica-slate, and lime- 
stone, which forms the mountains of Arrigle, Meenacappagh, and Muck- 
ish, and maintaining a perfectly regular vertical structure throughout 
the entire length, until lost in the sea. 

After passing the Gweedore river, we come upon the quartz range 
running to the N". E., and having the granite on its W. flank, with a band 
of limestone at Bunbeg, containing the garnets and idocrase. These are 
not visible in the limestone found at Dunlewy, except the garnets, in 
a quartz rock, which I have found at Greeslough, on the E. flank of the 
syenite range. 

After passing Gweedore hotel, we come to a band of slate running 
N. E., and in which, at its junction with the quartz, is situtated the 
lead mine of Keeldrum, now worked by the Mining Company of Ire- 
land. Here the structure of the slate dips to the S. E., but becomes more 
vertical as you descend in the mine. Through this slate band there are 
two or three bands of limestone, before you come to the syenite, which 
runs on the X. W. flank of Arrigle mountain, and from thence in a 
regular course to Horn-head, becoming, at its northern extremity, a 
series of bands of hornblende, porphyry, and syenite. The change in 
the formation is so gradual, that at a section at a place called the Eock, 
west of Dim&naghy, it is quite impossible to distinguish between them. 
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I would call the attention of all geologists passing that way to this 
remarkable rock by the road-side. 

I must now proceed to the eastern flank of Arrigle, where we find 
another branch of the syenite trunk, accompanied by hornblende-slate, 
mica-slate, and several bands of white and blue limestone, which run 
firom hence with a perfectly vertical structure, as far as Glen and Sheep- 
haven. Their junction with the west flank of the granite range presents 
the same uninterrupted course that those on the eastern side present at 
their southern extremity at Fintown. 

"We now cross the granite range, and come to the corresponding eastern 
flank of the granite; but here we find the composition of the rocks widely 
varying from that on the western side, — the slate having become highly 
siliceous in its character in some places, and in others presenting the 
appearance of a regular porphyry, but without any alteration in its 
structure or bearing, and without any upheaval, faults, or other visible 
cause for such alteration. 

The porphyritic character commences east of Gartan Lough, after 
passing the limestone band running from Fintown, and continues through 
the valley of Kilmacrenan, where the slate aboimds in carbonate of Kme. 
At Little Bamesmore Gap, the granite is bounded by a band of quartz 
on its east flank (section 3), whilst on the opposite flank there is a band 
of limestone in immediate contact with the granite. From this to Crees- 
lough, in an easterly direction, we have alternate bands of hornblende- 
slate, syenite, mica-slate, and limestone, with the most perfectly regular 
structure, which continues till we meet the quartz range at Ards. Then 
comes the syenite range, and again limestone, slate, quartz, and syenite, 
to Horn-head and Dimfanaghy. Here we have large masses of rocks 
corresponding with those at Creeslough, lying in a horizontal position, 
in detached masses over the syenite. At the same time we find bands 
of crystalline limestone, with vertical structure, the same as the syenite, 
and bands of porphyry running with them under these detached masses, 
which cover an area of about a mile and a half in extent, and incline 
in a N. W. direction, as if fallen over from the east side, and commence 
on the north side of a fault above the lake of Sessiagh, on the S. E. side 
of Dunfanaghy. 

I carefully examined all the bands of rocks through Muckish Qap 
from the cross-roads, and also from Creeslough across to Muckish, in aU 
directions, and find the greatest regularity, no appearance of any irrup- 
tive action, save an upheaval of the whole mass at some period. The 
mountain of Muckish itself presents a very curious and interesting fea- 
ture. It consists of primitive quartz rock, with planes of lamination or 
structure, varying from one foot to a few inches in width. At the foot 
and sides it presents a vertical structure ; but at about 1500 feet inclines 
in an arch to the N. W., as if fallen over from its own weight: the 
section being diagonal and perpendicular, the lines are to be seen per- 
fectly unbroken, and presenting a most imusual appearance. The sum- 
mit of the mountain is a plane surface, of some ten or twelve acres in 
extent. On the summit are three lai^e mounds of stones, one of which 
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mnst contain some hundreds of tons, collected at some period, and afford- 
ing an interesting subject for the antiquarian. 

West of Dunfanaghy, we meet the slate range running out from 
Keeldrum, and before referred to, ending in hornblende and porphyry. 

Having now described the greater part of the district, I shall men- 
tion a few of the observations that have occurred to me in connexion 
with it. In the relations between these rocks and those in the east 
part of the country, my object having been to ascertain its capabilities 
as a mining district, my attention was particularly called to the dis- 
covery of any of those disturbances which by many are supposed to be 
caused by the irruptive action of granites, trap, &c., forming lodes, cross- 
cotirses, faults, &c., and which, in a country consisting of moimtains 
Bimilar to those in Donegal, would be supposed to be a natural conse- 
quence. Contrary to this, I have found a £.strict abounding in granites, 
(date, &c., but presenting scarcely a trace of lodes, and wanting in those 
very conditions which are supposed to be the result of irruptive action, 
and presenting to all appearance a regularity quite inconsistent with 
this idea. 

I find, by my Mend Mr. Scott's paper, that he and some others are 
inclined to suppose that the granites of this district are not of igneous 
origin, and I «igree with them. But it will then become a question 
how these rocks have been formed. 

As these questions are of serious consequence to those practically 
engaged in mining operations, it will not do for us to rest our judgments 
on theories which do not bear the test of practice ; and I believe I may 
confidently apply to any practical miner to confirm me in the assertion, 
that the theory of the horizontal deposition of the primitive rocks is op- 
posed to all that we meet with in practice. I can confidently challenge 
any one to point me out, through the whole district we have this evening 
gone over, any evidence to confirm it. If we take the district east, from 
Pintown to Stranorlar, we shall find the same evidence of the vertical 
structure of the slate, which becomes more siliceous after passing Stran- 
orlar, and we have the whole range south of this till we go to Bally- 
shannon, or Pettigo district, where we have gneiss and quartzite rock 
with vertical structure, up to their junction with the sedimentary beds. 
If we attempt to reconcile this with the theory of an anticlinal axis at 
the Doocharry district, we shall have no less than three separate axes to 
accoimt for, and also to account for the quartz bands interlaminated 
with the syenite to the north of Arrigle, and the limestone bands at 
Glenleheen. Also, by consulting the map, it will be found that when 
the qudrtz range rises to its greatest elevation, that the granite is at its 
lowest ; and in the S. E. portion, north of Bamesmore Gap, the quartz 
mountains of Gaugin and Altnapaste rise vertically in the centre of the 
mica-slate ; and N. E. of the granite range, where we should expect to 
find the slate upheaved from a horizontal position, with the two beds 
inclining towards one another, there is no such appearance ; and if we 
take the S. W. point at GlencolumbHUe, we have a perfectly vertical 
structure of quartz, mica-slate, and Hmestone, with no visible anticlinal 
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axis to have produced any such result, although Slieveleague rises to 
a height of 1900 feet. "We have the same in the quartz rock in the 
island of Arranmore, at Gweedore, Arrigle, and Muckish, and, as far 
as this district is concerned, throughout its entire extent 

I have now called your attention to the points that I have thought 
of most interest, as the mineralogic^l structure of the county wiU shortly 
be submitted to examination by the President and Mr. Scott. If I have 
thrown any light on the question, my purpose will be answered, and I 
am sure that a further examination of the district will lead to discoveries 
that will throw additional light on the much- vexed question of the origin 
of granite. I am sorry that I have been pressed for time, and therefore 
unable to complete, as I had intended, sections on a larger scale. I 
hope that on some future occasion I shall be able to do so, as it is only 
by a careful comparison of several transverse sections of the primitive 
rocks that we can obtain accurate results as to the question of their 
upheaval. The rocks of Donegal present unusual facilities for this pur- 
pose, from the fact of there being generally an absence of covering, which 
enables us to see the rocks in their original condition. 

I hope at some future period to be able to present jo\\ with a sec- 
tion from east to west, showing the structure of the whole of the rocks 
of the primitive series, through the counties of Armagh, Monaghan, and 
Louth, when we shall be able to discuss the question more fully on its 
merits, as by taking isolated cases of small area you may reconcile diffi- 
culties which would show themselves on a large scale. The question 
of an anticlinal axis for all the slate range of Donegal cannot be allowed 
to depend upon the granite range at its western extremity of only a 
few miles in width, and divided in such a manner as it is by other rocks. 

XIY. — On the Occtjeeence of some CHABACTEfiisTic Graptolttes atstd 
OTHEE Fossils, indicating ceetain divisions op the Lowee Siltt- 
EiAN Rocks in the Counties of Meath, Tippeeaey, and Glaee. By 
William Helliee Baily, P. G. S. (Plate lY.) 

[Read Wednesday EreDiog, January 8, 1861.] 

Having in the course of my duties connected with the Geological Sur- 
vey lately met with a small collection of fossils from Bellewstown Hill, 
in the county of Meath, amongst which I observed several specimens 
of the double GraptoHte, Bidymograpsus Murchisonn, so remarkably 
characteristic of the black Llandeilo flags of North Wales, I consi- 
dered it important by the evidence they afforded to be enabled to esta- 
blish the existence in this country of the equivalents of beds, which 
belong to almost the lowest member of the Silurian series;* and, there- 
fore, in August last, I took a day of my vacation to visit this interest- 
ing locality, which is situated about one mile south of Duleek, in a 



* The occurrence of these fossils in Ireland was for the first time made known by me 
in a paper, entitled " PalsBontological Remarks on the Silurian Rocks of Ireland," read 
at the last meeting of the British Association, in Manchester, September, 1861. 
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field a short distance from the road to Gurristown and that leading 
to the Bellewstown race-course, where I observed a mass of rock, 
at an elevation of five or six feet, consisting of beds of dark, highly 
inclined slates, some of which had become metamorphosed into hard 
black cherty bands, having an angular fracture ; a condition precisely 
similar to what I observed at the commons of Slane, and the cross- 
roads of Collon,* in the same county, and most probably due to the 
same cause, namely, the protrusion of an igneous rock in close proxi- 
mity. A few yards from this elevation of rock, I found a recent 
excavation at very little depth below the surface, exposing unaltered 
beds of black slates in a nearly vertical position, which also bore 
a considerable resemblance to those at the commons of Slane, and the 
cross-roads of Collon, before alluded to, as well as to those of Bel- 
voir, in the county of Clare, the highly interesting locality I shall 
presently have to notice. At aU these localities the slates, like that 
under consideration, contained an abundance of another kind of Grap- 
tolite, commonly known and figured as Biplograpsus pristis. These 
slates separated readily in the planes of bedding; and besides the 
characteristic Graptolite, D. pristis, and what is said to be a variety of 
the same species, D. scalariformts, I obtained well-marked examples 
of the following Brachiopods, viz., Orthis calligramma and 0, alata, 
the latter being a distended species peculiar to the Llandeilo flags, as 
well as a small species of Discina. The collection of fossils previously 
made by the Geological Survey from this locality did not include any 
from these black slates, the rock in which the double Graptolite, Bidy- 
mograpsus Murchisoniiy occurred being of a different lithological charac- 
ter; accompanying that species were two single forms, Graptolithiu 
Sedgwickii and G. Nihsoni ; the other associated fossils were all Brachio- 
pods of a very interesting character, consisting of a large and broad 
Lingula, which I believe to be a new species, allied to L, Daviaii, a 
smaUer oval species, probably a variety ofL. attenuaia, and several very 
small and peculiar shells belonging to the same class, some of which may, 
I think, be referred to Siphonotreta micula. 

I regret having had so little time at my disposal to search this in- 
teresting locality more fully, as I did not succeed in tracing out the 
bed from which the Survey collection was obtained ; I had previously, 
however, on my way to this place, examined other fossil localities on 
the same hill ; and at one of these, a small cutting in gray slates bn the 
branch road to Duleek, I succeeded in collecting Didymograpsua Mur- 
cMsonii, although the specimens were small and fragmentary. "With 
it I also found Dtplograpsua pristis and var. scalariformis, together with 
Lingula attenuata, and some other small Brachiopods. 

The specimens of Didymograpms Murchisonii in the collection of 
the Geological Survey, from Bellewstown Hill, occur in a dark greenish 
argillaceous slate, with ferruginous and metallic stains, most probably 

* Erroneously called the *^ Croas-roads of Glenallen," in a paper read by me before 
this Society, January 12, 1859. 
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caused by the presence of the oxides of iron and manganese. The litho- 
logical character of this deposit differs remarkably from that of the black 
slates before mentioned as occurring in its immediate vicinity, which, like 
those of Belvoir, in the county Clare, hereafter noticed, closely resemble 
the Graptolite slates of the south of Scotland. This well-marked species, 
D. MurchiBonii, is distributed through the beds, at right angles to the 
cleavage, occurring of various sizes and conditions, the smaller examples 
being remarkably like those from the Welsh slates. In the larger speci- 
mens, however, the branches are generally less curved, and more diver- 
gent. PI. IV., Fig. la, represents the usual form of the Irish specimens, 
of which IJ is a portion enlarged; there are, however, variations in the 
amount of divergence, some of which may be caused by lateral pressure, 
as shown in Fig. \e. The cell denticles, which are very clearly defined, 
appear to be more attenuated than those of the Welsh specimens, and 
consequently to terminate in a sharper point turned downwards ; the 
filamentary axis connecting the branches is somewhat longer. These ap- 
parent differences may, however, arise from its better state of preserva- 
tion, and the condition of the deposit in which it occurs. 

Nearer the Bellewstown race-course, in a plantation a short dis- 
tance from the main road to Duleek, is an old and somewhat extensive 
quarry in the Lower Silurians, consisting of beds of gray and brown, 
more or less sandy shales, very ferruginous when weathered, and dip- 
ping W. about 20 . During the short time of my visit I collected fossils 
from some of these beds, consisting of Trilobite fragments, probably 
belonging to Acidaspis and Asaphus, small imivalve shells of the genera 
Cyclonema, Eaphistoma, and Ecculiomphalus, several species of Brachio- 
pods, amongst them being Leptama sericea and Strophomena depressa, 
as well as a species of Theca, and the branching variety of the small 
coral, Stenopora fibrosa, so abundant throughout the Silurian series. 
From the general character of the fossils, I should consider these beds to 
be of Caradoc or Bala age, and therefore to overlie the Graptolite slates 
before mentioned ; they bear considerable resemblance to deposits be- 
lieved to be of the same age in the county of Waterford, and would, 
doubtless, if well searched, yield, like them, many interesting organic 
remains. 

The fossil locality I have next to notice, which I believe to be the 
equivalent of the Llandeilo flags, was discovered by Mr. G. H. Kina- 
han, of the Geological Survey, on the western flank of the SHeve 
Bemagh mountains, in the county of Clare, and is remarkable for 
the abundance of Graptolites, of several species, and the interesting 
Pteropod shells accompanying them; the black slates in which they 
occur being exposed in a stream, forming the boundary of the town- 
lands of Belvoir and Crag ; the beds are highly inclined, and readily 
separate into layers. The prevailing form is the double Graptolite, 
Diplograpsus pristia, and its variety D. acalariformts ; this charac- 
teristic species is distributed over the surface of the various layers 
in great profusion; and although much compressed, as usually the 
case with fossils enclosed in slates of this character, they are remark- 
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ably well defined. Examples were collected of various sizes and con- 
ditions, some of them showing at both extremities a fine thread-like 
axis continued beyond the serrated outline of the cells ; at the upper 
extremity this portion of the axis, devoid of cells, is of greater diameter 
and length than at the lower, being in one specimen, Fig. 2a, more than 
an inch long, whilst at the opposite end it is a mere filament, seldom 
extending beyond yVths of an inch ; this peculiarity has been represented 
by Mr. James HaU, in the Palaeontology of !N'ew York,* whose figures of 
2>. priatis from the TJtica slate and Olive slate of the Hudson's Bay group, 
appear to be identical with our specimens. Dr. H. B. Geinitz, however, 
in his fine work on Graptolitesf refers Hall's figures to D. dentatus. 
General Portlock, in his Geological Report on Londonderry, &c.J, gives 
several figures of double GraptoHtes, some of which he refers to D, 
pristiSf others to D, foliaceus, Murchison: one of these, Pig.flO, shows 
the axis extended for some distance beyond the serratures at one ex- 
tremity, as in the Belvoir specimens ; Figs. 9 and 1 1 on the same plate 
also resemble specimens from that locality — ^they are, however, referred 
by Dr. Geinitz to J). foliaceu». Under the same name Professor Hark- 
ness also figures GraptoHtes from the Dumfriesshire slates, an identifi- 
cation which is confirmed by Dr. Geinitz. These Scotch examples appear 
to me to be undistinguishable from our Belvoir specimens, and they 
are, I think, correctly referred by Professor Morris, in his catalogue of Bri- 
tish fossils, to D.pristis, Prom these instances it will be seen that much 
confusion has arisen with regard to the identification of fossils with this 
species by various authors, arising from the great similarity of character 
between the species, some of which will possibly prove to be synonyms, 
when the group of GraptoHtes is more fully worked out. The most 
universally distributed GraptoHte throughout the slate rocks of Llandeilo 
age in the United Kingdom is certainly Diphgrapsm (Prionotus) pristis, 
Hisinger. Under these circumstances, therefore, I have thought it ad- 
visable to refer the specimens under consideration to that species. Those 
showing prolonged axis beyond the ceU denticles (represented on Plate rV.» 
Figs. 2a, h, c), are mostly of the variety figured by Hisinger as Prionotus 
scalaria — D, scalariformts, Geinitz, a variety considered by M. Barrande 
to be merely a modification arising from lateral pressure. On the slabs 
from Belvoir they are, however, generaUy found grouped together, and 
seldom accompanied by the serrated form of D.pristis, Fig. 3flr, h, AU bear 
the same character of a non- serrated outline, with alternate horizontal 
cell divisions on each side of a central axis, the portion of the axis con- 
tinued beyond the ceUs being much longer and of stouter proportions, 
in some specimens swelling out and channeUed, as in Fig. 2h. In the 
distinctly serrated forms very few have the axis continued beyond the 
serratures ; and where observable, it is generaUy shorter, and of a much 
finer character. From the study of these specimens, I am, therefore, 

• Nat. Hist, New York, part vi. ; Palaeont, rol. i., pi. 72, fig. 1. 

t Die Graptolitben, &c. Leipzig, 1852. 

X Geological Beport on Londonderry, Tyrone, and Fermanagh, pL 19. 

JOTJBN. OBOL. SOC. PUB. — ^VOL. IX. 2 S 



304 JOTJllVAI' OF THB OSQ1.00I04I, IQCXSTT 09 DVSIJK. 

inplined to doubt whether it should &ot still be retamed aa a distinot 
speci^a. 

Some of tbe serrated Grapolites exhibit remarkable long filaments 
proceudiiig from the cells, aimilar to H, dentattis, Brongmart, as figured 
by Dr. GeiuitZy* but still more like D. ( Graptdiihua) mueronaiua^ Hall^f 
a speeiea to which I have referred them, and which is considered by Dr. 
Geinitz to bear the character otdewtatm. These are shown at Figs. 40, ft, r. 
Fig. 4a represents the largest example of this peculiar species ; it has 
a very short and fine axis, continued beyond the fOamentary eeUa. Eig. 4d 
is taken from a specimen which ia bent and twisted in a singular man- 
ner, showing the remarkably long filaments proceeding ^m the cells. 
Fig. Ac is from a short and probacy a young individu^, somewhat ap- 
proaching in form i>. folium, Hisinger, and haTing an axis nearly as long 
a« the part covered by the cells. Possibly these forms may prove merely 
varieties of D.prUtis, 

A peculiar and very distinct form of Graptolite (Fig. 5a, ft, c\ abun- 
dant in these slates, resembles so much the figures of QraptoliihiM gnh 
e*U$y Hall,| that I have without hesitation referred it to that species. 
It appears io have been spirally curved, branches being given off firom 
the main axis at regular intervals, some of which show distinctly the 
cell denticles, a portion of which is enlarged at 5ft. In some of the spe- 
cimens (as in Fig, be) there is an extraordinary lengthening of the 
branches, which are bent and twisted about in all directions. This re- 
markably graceful and elegant form of Graptolite is somewhat allied to 
Mastritea peregrintM, differing from it, however, in the greater length of 
its branches and in their being provided with numerous cell denticles. 
Being doubtful as to the genus in which to include this remarkable form, 
I retain it provisionally under the general generic term given it by Mr. 
Hall ; Pr. Geinitz does ^ot, however, consider it to belong to the group 
of GraptoUtes, but rather to that of the Sertalarid8e.§ 

The only other Graptolites collected at this locality which I have 
been enabled to determine are the single forms, GrapifoUthu» NiUswii 
and Q.priodkm} the latter species, which is most abundantly distributed 
throughout the lower Silurian rocks of this and the neighbouring county 
of Tipperary, occurring at more than fifty localities examined by the 
Geological Survey, is here very scarce, two or three examples only hav- 
ing been met with. 

Some interesting little fossils accompanying the GraptoHtes in these 
slates (to which Mr. J. B. Jukes first called my attention), I b^elve to be 
Pteropods, and to belong to the genua Theca {PugiuncutvA, Barrande); the 
impressions of these delicate Httle shells are scattered over the surfece 
of the slates in various positions, sometimes occurring in great prc^a- 
sion in groups pf larger and smaller ^ized individuals; I have named 



• Die Qraptolithen, &c., pL 1, fig. 26. 

f Nat Hist., New York, part iv., Pateontology, vol i., pL 73, fig. 1. 

t Nat. Hipt of New Yorlc, part vi., voL L, pi. 74, fig. 6. 

§ Die Qraptolithen, &o», p. 19. 



them ITieva edmetoideSf from the Fesemblance thej beaz' t6 the dppter- 
anoe of a comet in motion. PI. lYi, Fig. Sa, represents a group of 
the natural size. These yery thin, conicsdy and flexible shells are of 
various sizes, from the tenth of an inch to half an inch in length, the 
largest having a diameter of about the eighth of an inch. Commencing 
from a distinct point, they gradually widen out, the impression becom- 
ing fainter and less distinct towards its widest extremity, which is 
without any definite outline. The point is in some cases bent, and the 
shell slightly curved, showing its extremely thin and membrfitnous cha- 
racter. Fig. 8^ is an enlarged view of one of these, on which are fiEdnt 
indications of annular markings like septse. 

The Biluilon rocks of parts of the counties of Tipperary and Clare, 
where examined by the Geological Survey, hare yielded a large amount 
of fossils of a very interesting character, amongst which are several new 
species, and others new to Britain, which are described in the PalsBonto- 
logical notes to the explanation of Sheet 133, &c., of the maps of that 
district, just published. 

Amongst the GraptoUtes, some remarkably fine specimens of the 
common single form, ChraptoUthm priodon, were obtained by the fossil 
oollector, Mr. Charles Galvan: one of these, although incomplete, Mea- 
&atfmg fotirteeti inches in length ; others, procured from nodules and 
grit beds, are in an uncompressed form, showing the structure remark- 
ably well. A small branching species from near Borrisoleigh, in the 
county of Tipperary, I believe to be undescribed, and have named it 
Chraptolithus hamatus,* from the hooked character of a portion of its 
cells. Fig. 6a shows the natural si^, and Fig. Gih the same enlarged. 

This little Graptolite, which is gracefaDy curved, after proceeding, 
single for about half its length, becomes divergent, — the lower portion 
of the axis is famished with prominent cells, very much recurved; those 
dH: tlte branches being more distant, and much less prominent. 

The collection also includes another diverging Graptolite, Didp- 
im^ap9i4» ( Cladograpsug) Forehhammeri (Geinitz),f from Kilnacreagli^ 
in the eounty of Clare (Fig. 7tf, h), a species which has not hitherto been* 
recorded as occurring in the United Kingdom. In this species the bi^anches 
are long and straight, diverging from a central point, at an angle of be- 
tween 30** and 40**, and provided with numerous closely-arranged and 
somewhat rounded cell denticles, a portion of which is shown enlarged, 
Fig. 7L 

The importance of GraptoUtes in determining strata of Silurian age is 
well known to geologists, they havdng never yet been found in any 
rocks of more recent formation. All the double forms are confined to the 
lower Silurian division, being most abundant in the lowest series of beds, 



* I had referred this new form of branching Graptolite to the genus Didymograptua 
(see explanation to Sheet 183, before qaoted), but in deference to Mr. J. W. Salter's opi- 
nion, I have now included it under that of Graptolithus. 

t Die Graptolitheo, &&, pi. 5, fig. 28-31. 
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equiyalents of the Uandeilo flags ; one species only of this remarkably 
characteristic group, the Graptolithus priodon, a single form, ranging 
through the series from lower to upper Silurian. 

ANNUAL GENERAL MEETING, WEDNESDAY, FEBRUABY 12, 1862. 

The Rev. Sa.muel Hatjohtok, President, in the Chair. 
The following Eeport from Council was submitted and ^opted: — 

SEPOBT. 

The Council have the satisfaction of reporting to the Society, that it con- 
tinues to maintain the prosperity and activity which have characterized 
it during preceding years. 

Some loss has been sustained by the decease of Members, among 
whom the Council regret to mention the name of Mr. M*" Adam, of Bel- 
fast, one of the original Members of the Society, and well known to all 
British Geologists for his knowledge of the structure of Antrim 6Uid its 
borders, and his collection of the fossils of that district. 

Notwithstanding this loss, and that of four other Menibers by death, 
and eight by other causes, the number of our Members has been increased 
by two during the past year. 

The Treasurer's balance sheet will show that our finances are in a 
satisfactory state, — inasmuch as there was a balance of £28 4«. Od. to our 
credit on the 31st of December. The remainder of Mr. Gill's account 
for printing our journal, viz. £26 5«. Sd. has since been paid, thus dis- 
charging all the liabilities due on the double number of our Journal, 
which has been distributed to our Members during the past year. 

The property of the Society now consists of a sum of £100 in the 
Government funds, and the Books, Maps, and Furniture in the Council- 
room, which have been valued at £200. There is, then, a total value of 
£300, to represent the Life Compositions of the Members. The Compo- 
sitions of the existing Life Members would amount to a sum of £465. 

In the Appendix will be found : — 

1st. A list of all the Members now on the books of the Society. 
2nd. A list of the Members gained and lost during the year. 
3rd. A list of the Donations received during the last year. 
4th. A list of the Societies and Listitutions to whom a copy of our 
Journal is regularly forwarded. 

5th. An abstract of the Treasurer's accounts for the year 1861. 
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No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1862. 



Members are requested to correct errors in this Zist^ by letter to the 
Bey. Samuel Haughton, Trinity College^ Dublin, 



HONORARY MEMBERS. 
Elected. 

1844. 1. Boa6, Ami, For. Mem., L. 6. S., Paris. 

1861. 2. Daabree, M. , Membre de I'lnstit ute, 9 1 , Rue de Greville^ St. GermainSf Riris, 
1861. 8. Delesse, M., Ingexdeur des Mines, Faris. 
1861. 4. De Serres, M. Marcel, Montpelier. * 

1861. 5. Deville, M. Charles, Paris. 
1861. 6. Deville, M. Ste Claire, Paris. 
1861. 7. De Koninck, M. L., Liege. 
1861. 8. Geiiiitz, M. H. B., Dresden. 

1844. 9. Lyell, Sir Charles, F. R. S., 63, Hartey-streety W., London. 

1861. 10. M'Clintock, Sir Leopold, R. N. 

1844. 11. Murchison, Sir Roderick I., F. R. S., 16, Belgrave-square^ London. 

1832. 12. Sedgwick, Rev. A., F. R. S., Cambridge. 

HONORARY CORRESPONDING MEMBERS. 

1854. 1. Thomas Oldham, F. R. S., India. 

1854. 2. Arthur A. Jacob, C. E., India. 

1855. 3. Joseph Medlicott, India. 
1859. 4« John Gordon, C. E., India. 

1859. 5. Henry J. B. Hargrave, C. K, India. 

1859. . 6. John Hime, C. E., Pernambuco. 

MEMBERS WHO HAVE PAID LIFE COMPOSITION. 

1853. 1. Allen, Richard Purdy, 10, Besboro'-terrace^ N. C. Road. 

1861. 2. Armstrong, Andrew, Claddagh, Bray. 

1861. 3. Brown, Markham, Oonnoree Minesy Ovoca. 

1857. 4. Carson, Rev. Joseph, D. D., F. T. C. D., Trinity College. 

1861. 5. Connolly, J., Kilmore, Artane. 

1832. 6. Davis, Charles, M.D., 33, York-street. 

1857. 7. Dowse, Richard, Mountjoy-square. 

1861. 8. Fottrell, Edward, 86, Harcourt-street. 

1857. 9. Greene, John Ball, 6, Ely-plaee. 

1857. 10. Haliday, A. H., A. M, F. L. S., M. R. I. A, Harcourt-street. 

1831. 11. Hamilton, Sir W. R., M. R. I. A., Observatory, Dunsink, 

1848. 12. Haughton, Rev. Professor, F. R. S., 40, JHnity College. 

1850. 13. Hone, Nathaniel, M. R. I. A., St. Doulough\ Co. Dublin. 
1861. 14. Hone, Thomas, Yapton^ Monkstown. 

1831. 15. Hutton, Robert, F. G. S., Putney Pcark, London. 

1851. 16. Jukes, Joseph Beete, F. R. S., 51, Stephen' s-green. 
1834. 17. King, Hon. James. M. R. J. A., Mitchelstown. 
1856. 18. Lentaigne, John, M. D., Great Denmark-street 

1848. 19. Luby, Rev. Thomas, D. D., F. T. C. D., Dnnity College, 

1851. 20. Malahide, Lord Talbot de, F. R. S., Malahide Court, Malahide. 
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Elected, 

1838. 21. Mallet, Robert, C E., F. R. a, 1, The Grove^ dapham-road, Lomdom, 
1846. 22. Murray, B. B., 9, Martdh-avtHMe^ Kingatowm. 

1859. 23. Ogilbj, Wflllam, F. R. S., LUcUen^ Dunmanagh, Co, fkprone, 

1849. 24. Sidney, F. J., LL. D., 10, Herbert-street. 

1851. 25. Whitty, John Irvine, LL. D., Henrietta-Mtreet. 

MEMBERS WHO HAVE PAID HALF LIFE COMPOSITION. 

1831. 1. Baillie, JUv. James Kennedy, D. D., Ardtrea, StewartetowH. 

1854. 2. Barnes, Edward, Balfymurtoffh, Co. Wicklow, 

1832. 3. Bryoe, James, High School j Ghugow. 
1861. 4. Busteed, Dr., Castle Gregory, Dralee. 

1855. 5. Clarke, Edward, M. D., 8, Frankfort Buildings, Rathgar. 
1854. 6. Clemes, John, Luganure Mine^ Glendalough, Co. fficklow. 

1857. 7. Crawford, Robert, C. E., ears of Messrs. Peto andBetts^ 9, Groat George's- 

streetf Westminster. 
1861. 8. Croebie, George, Ardfert AUeg, Ardfert, TraUe, 
1861. 9. Dunally, Lord, KUboy, Kenagh. 

1856. 10. DaNoyer, 6. V., M. R. I. A., Duntoe, Prankfort^aoenme^ Bathgar. 
1832. 11. Dunraven, Earl of, F. R. S., Jidare, Co. Limerick, 

1836. 12. Enniflkillen, Earl of, F. R. S., M. R. I. A., Florence Court, EnntUkiUen, 

1844. 13. Esmonde, Sir Thomas, Bart., M. R. I. A., Johnstown Oastle, fFtxford. 

1854. 14. Foot, Frederick J., 61, Stephen' s-green. 

1853. 15. Harkness, Professor, F. 6. S., Queen* s College, Cork. 

1856. 16. Haughton, Lieut. John, R. A., St. Helena, 

1857. 17. Haughton John Hancock, Esq., Carlow. 
1861. 18. Harte, W., C. K, Donegal. 

1850. 19. Head, Henry, M. D., Lower FUzwilUam'Street, 

1858. 20. Hill, J., C. E., Tullamore. 

1840. 21. Jackson, James E., Tulliderry, Slaekwatertowm, 

1839. 22. James, Sir H, Colonel, R.E., F.R.S., Ordnance Smrteg OJfUe, Southampton, 
1832. 23. Kearney, Thomas, Pallasgreen, Co. Limerick. 

1857. 24. Keane, Marcus, Beech Fork, Ennis, Co. Clare. 
1836. 25. Kelly, John, 38, Mountpleasant-sqvare. 

1853. 26. Kinahan, George H., St. Kilda, Sdndycove, Dalkey. 

1839. 27. Lansdowne, Marquis &(, 64, Berkeleg-square, London. 
1838. 28. Larcom, Sir Thomas, R E., LL:D., F. R. S., Phoenix Park. 

1858. 29. Leech, Ii6«t.'CoIonel, R. £., BtomUjsfg Barracks, Pkeadx Perk. 

1840. 30. Lindsay, Henry L., C. E. 

1840. 31. Montgomery, James B., M. R. I. A. 

1856. 32. Molony, C. P., Capt., 25th Regt, Madras* N. I., per Mestn. Grinfag and 

Co., 3, Comhill, London, 

1856. 83. Medlicott, Henry, Roarkee^ Bombay. 

1867. 34. M*Ivor, Rev. James, Rectory, Moyle, Netof&mnstewart, Co. T^fTone. 

1846. 36. Neville, John, C. E., M. R. I, A., Dnndalk. 

1852. 36. O'Kelly, Joseph, 61, Stephen' s-green. 

1844. 37. Palmerston, ybeouat, G. C. B., M. P., 4, CarUon Gttrdens, London. 

1832. 38. Portloek, Majer^-Gen., R. E., F. R. S., M, Queen's Gardens, Bfyde Pafk. 

1832. 39. Renny, Henry L., K. E., Canada. 

1854. 40. Smyth, W. W., F. R. 8., Jermiyn-sereet, London. 
1832. 41. Tighe, Right Hon. Willianr, Woodetoek, Innistiogue. 
1834. 42. Yerschoyle, Archdeaxs^n, Rathharron, dtllooney. 

1863. 43. Webster, William B., 104, Grtgfton-street. 

1861. 44. Whitney, C. J., Btfomfletd Home, CireuUxr^oad, S. 

1846. 46. WUlson, Walter, 61, Stephetf^s-grwrn. 

1864. 46. Wyley, Andrew^ 61, St^hen^s^-greem. 

1867. 47. Wyme; ArAxtr B., F. Gh. ^,, 51, Stepken's-green. 
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ANNUAL MEMBEBS. 
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1831. 0. Apjohn, James, M. D., F. B. S., Somtk-kiU Btnuef Biaekroek, 

1867. 3. Baily, W. H., F. G. S., 51, Stephen^s-preen. 
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1859. 5. Barker, John, M. B., 64, Waterloo-road. 

1861. 6. Barrington, 0. £., Fa—aroe, Bray. 

1855. 7. Barton, H. M., 5, Foeter-plaee, 
1861. 8. Barton, John, Stone Houee. 

1859. 9. Battersby, Francis, M. D., Warrington'plaee. 

1844. 10. Bective, Earl of, Headford, Kelh, 
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1857. 13. Bolton, George, Jub., 6, Efy-plaoe, 

1861. 14. Bolton, H. E., Fitzwilliam Lod§e, Biaekroek, 
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1861. 16. Brownrigg, W.B., 18, Adelaide-road. 
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1834. 20. Croker, Gharles P., M. D., 7, Merrion-tquare^ West. 
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1852. 25. Doyle, B. J., Martello-terraee, Sandymount, 
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1831. 86. Griffith, Sir R., Bart., LL. D., 2, Fitzwilliam-place. 
1852. 36. Gordon, Samuel, M. D.^ U, Bttme-street 
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1852. 45. Jellett, Key. Professoar* F. T. C. IX,. M. R. I. A., 6, Tnnity College. 
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1858. 48. Jones, William, C. E„ 6, Ely-plaee. 
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1853. 51. Kingsmill, Tbonas W., Juo^, Sidmontony Btfo^ 
1861. 62. Lewis, W., C. E., 13» Nelaon^reei. 

1861. 63. Lisabe, F., C E., 42, Sackville-street. 

1831. 54. Uoyd, Rev. Humphrey, D. D., F. T. C. D., 35, Trinity College. 

1861. 55. Lyster, J., C. E., Stillorgan Lodge, StUlorgan. 

1856. 56. M^Gaualand, Domioick, 12, FUzgibbon-tteeet. 
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1861. 57. M^Comaa, A., 23, Bathmines-road. 

1851. 58. McDonnell, John, M. D., 4, Gardiner's-row. 

1852. 59. B£ac Doonell, Rev. Richard, D. D., Provost of Trinity College, Firoviuff 

House, Trinity College. 

1837. 60. Mollan, John, M. D., 8, FitztmUiam' square, North. 

1851. 61. M'Dowell, George, F. T. C. D., 6, 7Wnt/y Ooilege. 
1859. 62. Moore, Joseph Scott, The Manor, KUbride, Co. Dublin. 
1861. 63. Morris, T. B., Oaklands, Santfymount. 

1831. 64. Nicholson, John, M. R. I A., Balrath House, Kells. 

1856. 65. O^Brien, OcUvios, 23, KUdare-street. 

1832. 66. Patten, John, Royal Dublin Society. 

1861. 67. Patterson, B. T., G. £., 206, Brunswick-street. 

1843. 68. Petherick, John, Surbiton, Kinyston-on-T7iames, Surrey. 

1857. 69. Porter, William, C. £., Leinster Club, Leinster-street. 
1861. 70. Ryan, George, 32, Frederick-street. 

1857. 71. Reeves, R. S., 22, Upper Mount-street. 

1861. 72. Roberts, W. G., Ballinapark, Ovoea, 

1852. 73. Smith, Robert, M. D., 63, Eeeles-street. 

1852. 74. Sanders, Gilbert, M. R. I. A., 2, Foster-place. 
1854. 75. Scott, Robert H., A. M., 13, Suffbli-street 
1857. 76. Stack, Rev. Thomas, F. T. C. D., Trinity College. 
1859. 77. Stokes, William, M. D., Merrion-square. 

1861. 78. Stoney, Bindon, C. £., 89, Waterloo-road. 

1857. 79. Tait, Alexander, C. K, Santry. 

1859. 80. Waldron, L., M. P., LL. D., Battybraek, Dalhey. 

1859. 81. Walker, WiUiam F., 9, THnity College. 

1832. 82. Wall, Rev. C. W., D. D., Yice-Provost, Trinity College. 

1857. 83. Welland, W. T., 48, Upper Butland-street. 

1859. 84. Wilde, W. R., F. R. C. S. I., 1, Merrion-square. 

1851. 85. Wright, Edward, LL. D., M. R. L A., FloraviUe, Donnybrook. 

1853. 86. Wright, K Perceval, M. D., A. M., F. L. Z. SS., Museum, I^inUy OoUege. 



ASSOCIATES FOR THE YEAR. 

1. Bateman, C. W., Oamden-street. 

2. Bamardo, J., Dame-street. 

3. Dickinson, J., Mountjoy -place. 

4. Doyle, M., Martetto-terrace, Sanifymount. 

5. Glenny, T., 25, Gloucester-street. 

6. Heath, C, 2, Synnot-place. 

7. Jameson, J., Portmamock, Malahide. 

8. Jones, R. J., Drogheda Bailway Company. 

9. Knapp, W., 6, Belgrave-square, 

10. Livesey, Thomas, 16, Banelagh-road. 

11. Owen, W. K, 30, Tnnity College. 

12. Quinton, E. T., 25, Leinster-road. 

13. Russell, G., Glenageary-hill. 

14. Shillington, H., 17, Grantham-street. 

15. Scott, J. M., Triniy College. 
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No. IL 
MEMBERS GAINED. 

HONOBABT MEMBBB. 

• 1. M'Qiatock, Sir Leopold, R. N. 

MEMBERS WHO HAVE PAID FULL JJFE COMPOSiriON. 

1. Annstrong, Andrew, Claddagky Bray. 

2. Connolly, J., KUmwe, Artane, 

8. Hone, Thomas, Viqttonf Monkstoum. 

MEMBBB8 WHO HAVE PAID HALF LIFE COMPOSmOlT. 

1. Busteed, Dr., Castle Gregory^ Tralee. 

2. Harte, W., C. E., Donegal, 

8. Whitney, G. J., MMearherry, Co, Cork, 

ANNUAL MEMBERS. 

1. Blake, E. H., Farmers* Cluhy Saekville- street. 

2. Bolton, H. E., Fitzwilliam Lodge^ BlaekroeJc, 
8. Dickinson, Sir D. J., Mountjoy-place, 

4. Hudson, A., M. D., Merrion-square, 

6. Humphrey, H. T., Wbodview, Merrioti-avenve. 

6. Johnston, 0. F., 9, Eustace-street, 

7. Lewis, W., C. E., 13, Nelson-street. 

8. Patterson, B. T., C. E., 206, Brunswiek-street, 



MEMBERS LOST. 

DBOEASED. 

Life Members. 

1. King, John, Dame'Street, 

2. Jones, Rev. H. H., Adare^ Co. Limerick. 

3. M'Adam, James, 10, College-street^ Belfast. 

Annual Members. 

\, Farran, Charles, M. D., Feltrim, Malahide. 

5. Gyles, A. McGwire, Enniscorthy. 

RESIGNED. 

6. Craig, G. A., Ely-place. 

7. Foot, William,' Rutland-square. 

8. Longfield, Rev. George, Trinity College. 

9. Waller, J. F., LL. D., Herbert-street. 

SUBSCRIPTIONS IN ABBEAB. 

10. M^Guire, Thomas, Kildare-street, 

11. O'Grady, M. T., Blessington-street. 

12. Robinson, Hartstonge, Malahide. 

13. Smith, George, College-green. 

JOUBN. GEOL. see. DTTB. — VOL. IX. 2 T 



312 lOUBNAX OP THX OBOLOeiCAL SOdXTr OP BUBUK. 

State of the Society at the commencement of — 

Tear 186L Tear 1862. 
Honorary Hembers, ..... 11 .... 12 

Corresponding do., 6 . . . . 6 

Life do., 68 .... 72 

Annaal do., 89 .... 86 

174 176 



No. III. 



DONATIONS RECEIVED TO Slst JANUABY, 1862. 

Albany. — Annaal Report of the Trustees of the New York State Library. 42 and 43. 

Presented by the State Library. 
Gaide to the Geology of New York and to the State Library. Presented by the 

State Library. 

Annual Reports of the Regents of the University of the State of New York. 73 



and 74. Presented by the State Library. 

Annual Reports of the Regents of the University of New York on the Condition 



of the Cabinet of Natural History. 12, 13, and 14. Presented by the State Library. 

Berlin. — Zeitschrift fiir die Gesammten Naturwissenchaften, Vols. XIII., XIY. Pre- 
sented by the Editors. 

Zeitschrift fiir Allgemeine Erdkunde, Noa* 87 to 100. Presented by the Geogra- 
phical Society. 

Zeitschrift der Deutschen Geologischen Gesellschaft, Vols. I. to XII. Presented 



by the Geological Society. 

Boston. — Journal of the Boston Natural History Society, VoL VII., Parts 1, 2, 3 ; 
Vol. VIIL, Part 1 ; and Proceedings, pp. 146-240. Presented by the Sodety. 

Brussels. — Annuaire de T Academic Royale, 1861. Presented by the Academy. 

Bulletin de TAcademie Royale, Nos. 9, 10. Presented by the Academy. 

Calcutta. — ^Annual Report of the Geological Survey of India, 1859-60. Presented by 
Professor Oldham. 

— Memoirs of the Geological Survey of India, Vol. IL| Part 2. Presented by the 
Survey. 

Canada. — The Canadian Journal of Industry, Science, and Art, Noa. 31 to 36. Pre- 
sented by the Editors. 

Reports of Progress for 1853, 4, 5, and 6 of the Geological Survey of Canada, 

and a Volume of Plans thereto appended. Presented l^ Aldennas Thomas Martin. 

Cornwall. — ^Annual Report of the Royal Cornwall Polytechnic Society, 1860. Presented 
by the Society. 

Dijon. — Memoirs de U Academic Imp^riale de Dijon, 11 Vols., 1st Series; 7 do., 2nd Se- 
ries. Presented by the Academy. 

Monograph of the Genus Glyptodon, by M. D. Nodot. Presented by the Aca- 
demy. 

Dublin. — The Dublm Quarterly Journal of Science, Nos. 1 to 4. Presented by the Edi- 
tor. 

— — — Journal of the Royal Dublin Society, Nos. 1 to 23. Presented by the Sodety. 

The Atlantis, Nos. 1 to 6. Presented by Professor Sullivan, the Editor. 

Proceedings of the Royal Irish Academy, VdL VII., Parts 1 to 12. Presented by the 

Academy. 

Proceedings of the Dublin University Zoolo^cal and Botanical Association, 



Vol. II., Part 1. Presented by the Assodation. 

- 5 Quarter Sheets and 2 Sections of the Geological Survey of Ireland, and 6 Books 



of Data. Presented by Sir R. Murchison, Director-General. 
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DnUin.— On a New Barometric Fommla for Moimtaiii.Hdght8j &c., by Hehiy L. Renny , 
M. B. I. A. Presented by the President, the Rev. S. Haughton. 

— -■ On the Constants of the Barometric Formula, by Henry L. Renny, M, R. I. A. 

Presented by the President, the Rer. S. Haughton. 

On the Genua Oldhamia, by Dr. Kinahan. Presented by the Presideht, the Rev. 



S. Haughton. 

On the Intensity of the Earth's Magnetic Force, by the Rer. H. Lloyd, D. D. 

Presented by the President, the Rev S. Haughton. 

■■ On the Light reflected and transmitted by thin Plates, by the Rev. H. Lloyd, D.D* 

Presented by the President, the Rev. S. Haughton. 

On the Radiation of Heat by Gases and Vapours, by Professor lyndaL Pre- 



sented by the President, the Rev. S. Haughton. 

On the Occurrence of Flint Implements associated with the Remains of extinct 



Species, by J. Prestwich, F. G. S. Presented by the President, the Rev. S. Haughton. 
On the Lifting Power of the Electric Magnet, by the Rev. T. R. Robinson, D.D;, 



Part 3. Presented by the President, the Rev. S. Haughton. 

- The BlowpipeVade Mecam, deduced from the original Observations of Dr. AquiUa 



Smith; edited by the Rev. S. Haughton, F. T. C. D., and R. H. Scott, M. A. Pre- 
sented by the Editors. 

Edinburgh.— Transactions of the Scottish Society of Arts, VoL VIL, Part 1. Presented 
by the Society. 

Glasgow. — Proceedings of the Philosophical Society, Vol. V., Part 1. Presented by the 
Society. 

Kilkenny. — Proceedings and Papers of the Kilkenny and South-East of Ireland Ardueo- 
logical Society, Nos. 28 to 84. Presented by the Society. 

Kdnigsberg. — Schriften der Koniglichen Physikalisch-Oekonomischen Gesellschaft, 
1860-61, Vol. I., Parts 1 and 2. Presented by the Society. 

Lausanne. — Bulletin do la Soci^t^ Vaudoise des Sciences NatureUes, No. 47. Presented 
by the Society. 

Leeds.^ Annual Report of the Leeds Philosophical and Literary Society, 1 860-6 1 . Pre- 
sented by the Society. 

Proceedings of the Geologtecd and Polytechnic Society of Yorkshire, 1860. Pre- 
sented by the Society. 

liverpool. — Proceedings of the Literary and Philosophical Society, No. 15. Presented 
by the Society. 
-' Transactions of the Historic Society of Lancashire and Cheshire, No. 11. Pre- 
sented by the Society. 

London. — Quarterly Journal of the-Geological Society, Nos. 65 to 68. Presented by the 
Society. 

Proceedings of the Royal Geographical Society, VoL V., Parts 1 to 6 ; VoL VI., 

Part 1. Presented by the Society. 

Journal of the Royal Geographical Society, Vol. XIII. Presented by the So- 



dety. 

Catalogue of the Library of the Royal College of Surgeons, Nos. 1 to 4. Pre- 



sented by the CounciL 

Notices of the Proceedings of the Royal Institute of Great Britain, Part 11. 



Presented by the Institution. 

Proceedings of the Royal Society, Nos. 43, 44, 46. Presented by the Society. 

Abstracts of the Philosophical Transactions and the Proceedings of the Royal 



Society, Vols. I. to X., ; pp. 1-392, Vol. XI. Presented by the Society. 

Report of the British Association, Oxford, 1860. Presented by the Association. 

Proceedings of the Zoological Society, Parts 1, 2, 3. Presented by the Society. 

Journal of the Proceedings of the Linnean Society, Vol. V., Parts 18 to 21, and 



1 and 2, Supplement to Botany. Presented by the Society. 

Instructions for taking Meteorological Observations, by Colonel Sir H. James, 



R. E. Presented by the Secretary of State for War. 
Manchester. — Transactions of the Manchester Greological Society, Nos. 4 to 9. Presented 
by the Society. 



314 JOTTBVAL OF THB GBOLOeiCAL SOCIETY 07 BITBLDr. 

Hontreal.— The Canadian Natmralist and G«oIogi8t, and Proceedings of the Katoial His- 
tory Society of Montreal, Nos. 1 to 5. Presented by tlie Society. 

Munich. — Magnetiacbe Ortsbestimmungen in Baiem, &c (Lamont), Tola. L and II. 
Presented by the Royal Academy of Munich. « 

Abhandlungen der Math-Physik ; Glasse. YoL VIIL, Parts 1, 2, 3. Presented 

by the Royal Academy of Munich. 

Sitzungs-berichte der K. Baier. Akad. der Wissenscbaften zn Miinchen, Parts 3, 



4, and 5, 1860; ParU 2 and 3, 1861. Presented by the Royal Academy of Munich. 
Almanach der K. B. Akad. 1859. Presented by the Royal Academy of Mu- 



nich. 

Monnmenta Sncnlaria de 2ten Classe (Untersnchungen iiber die Licbtstarke der 



Planeten) von Seidell. Presented by the Royal Academy of Munich. 

Newhaven. — The American Journal of Science and Art, Nos. 91 to 96. Presented by the 
Editors. 

New York; — Second Annual Report of the Trustees of the Cooper Union for the Advance- 
ment of Science and Art. Presented by the Trustees. 

Philadelphia — Proceedings of the Academy of Natural Sciences, pp. 285— £79. Pre- 
sented by the Academy. 

— ^ A Notice of the Origin, Progress, and present Condition of the Academy of Na- 
tural Sciences of Philadelphia. By W. W. Rushenberger, M. D. Presented by the 
Academy. 

Transactions of the American Philosophical Society, Yola. I. to IX. Presented 



by the Society. 
Plymouth. — Annual Report of the Plymouth Institute, and Devon and Comwall Natural 

History Society. Presented by the Society. 
St. Louis. — Transactions of the Academy of Sciences of St. Louis, Vol. L, Na 4. Pre- 
sented by the Academy. 
Vienna. — Jabrbuch der K. E. Geologischen Reichsanstalt, 1859, Nos. 1 and 2 ; and 

1860, No. 2. Presented by the Editor. 
Washington. — Report of the Superintendent of the Coast Survey, U.S. A., for 1858. By 

Proressor A. D. Bache. Presented by the Smithsonian Institution. 
• Researches upon the Venom of the Rattlesnake. By S. W. Mitchell, M. D. 

Presented by the Smithsonian Institution. 

Second Geological Report of Arkansas. Presented by the Smithsonian Institn- 



tion. 

Annual Report of the Smithsonian Institution. Presented by the Institution. 

Meteorological Observations made at Providence^ R. I. By Alexis Caswell, Esq. 



Presented by the Smithsonian Institution. 

Meteorological Observations made near Washington. By N. P. Smith, M. D. 



Presented by the Smithsonian Institution. 

On the Fluctuation of Level in the North American Lakes. By C Whitlesey. 



Presented by the Smithsonian Institution. 

Presented by the Authors. 

Austin. — On a new Genns of Echinoderm. By Fort- Major Austin, F. G. S. 

Danbree. — Papers on the Posnbility of Capillary Infiltration through porous Rocks. By 

M. Daubree. « 

De Serres. — Des Esp^ces Perdues et des Races qui ont Disparu, &c. 

Des Formations Volcaniques de TArddche. 

, De Quelqucs Particularites des Formations Volcaniques, &c. 

.^— Des Alterations que les Coquilles eprouvent pendant la Vie dea Animaux que les 

habitent, et m^me apres leur Mort. 

. Des Ossements Humains des Cavernes, &c 

De la Classification Mineralogique des Metauz, &c 

— — Tableau des Roches Plutoniques compos^es, &c. 
'■ Des Particularites des Terrains Tertiaires, &c. 
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De Serres. — Des Rapports et des Differences des Terrains Cr6taoes da Nord, et da Midi 

de France. 
^—^ Des Honilles S^lies oa Maigres, nomm^es Stipites. 
■ En Response an Memoire de M. Lacoar sar TOrigine cbez on Peaple Noir et AM- 

cain, de la langae Hebraique, &c. B7 Marcel de Serres. 
Felton. — A Stratigraphical Account of the Section from. Atherfield to Rocken, and on 

the S. W. Coast of the Isle of Wight. By W. H. Felton, M. D., F. R. S. 
Horner. — Address delivered at the Anniversary Meeting of the Geological Society of 

London. By Leonard Horner, Esq., F. R. S., President. 
Kinahan. — On the Britannic Species of Crangon and Galathea. By J. R. Kinahan, M.D. 
Marchison. — Address delivered to the Geological Section of the British Association at 

Manchester, 1861. By SirR. Marchison. 



Ko. IV. 

SOCIETIES AND INSTITUTIONS ENTITLED TO RECEIVE THE JOURNAL 

OF THE GEOLOGICAL SOCIETY OF DUBLIN. 



Abkbdben, • 
Albany, . . 
Amsterdam, . 
Belfast, . . 
Bbbun, • • 



Bordeaux, . 
Boston, . . 

Bristol, . . 
Brussels, 

OlLCUTTA, . 

Cambridge, • 

Copenhaoen, 
Cork, . . . 

Cornwall, . 
Dijon, . . . 
Dublin, . . 



University Library. 

State Library, New York. 

Royal Academy of Sciences. 

Queen's College Library. 

Royal Academy of Sciences. 

German Geographical Society. 

Grerman Geological Society, per Bessersche Bachhandlung, Behren-ttr.^ 

7, Berlin, 
Imperial Academy of Sciences. 
American Academy. 
Natural History Society. 

Institution for the Advancement of Science, Literature, and the Arts. 
Academy of Sciences. 
Pablic Library. 
Geological Survey of India. 
Philosophical Society. 
University Library. 
Royal Society of Science. 
Queen's College Library. 
Royal Institution. 
Royal Polytechnic Institution. 
Academy of Sciences. 
Royal College of Surgeons' Library. 
Royal Irish Academy. 
University library. 
Royal Dublin Society. 
Natural History Society. 
Ordnance Survey Library. 
Professor Sullivan, as Editor of the ** Atlantis." 
Geological Survey of Ireland. 
University Philosophical Society. 
University Zoological and Botanical Association. 
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EmSBUBOBf • 



Flobenob, . 

Galwat, . . 

Gbmoa, • . 

Glasgow, . . 

GomHOEir, . 

Hanau, . • 
Hanoveb, 

KiLKENNT, . 
KoNIOSBBRO, 

Lausanhb, . 

Leeds, . . 

Leipzig, . • 

LiVBBPOOL, . 

LONDOB, . . 



Ltoks, 



Madbid, • . 
Makchesteb, 

Melboobnb, . 
Milan, . . 

MiSSOUBT, . • 

Modbka, . . 
montbbal, . 
Munich, . . 
Nbuchatel, . 
New Haven, 
Oxford, . . 

Pabis, . . 



Royal Society. 

Wenieriaii Society. 

Society of Arts. 

Umvenity libraiy. 

Society of Antiqaaiiee. 

Society of Physics and Natural History. 

Queen's College Library. 

Society of Physics. 

Uniyeraity. 

Uniyersity. 

Ooerhessische Gesellschaft der Natnr-nnd Heil-kiinde. 

Royal Libraiy 

Archaological Society. 

Koniglich Physikalisch-Oekonomische Gesellschaft. 

Sod^te Yaudois des Sciences Naturelles. 

Geological and Polytechnic Society of the West Biding of Yorkshire. 

Philosophical and Literary Society. 

Royal Society of Sciences (Saxony). 

Uniyersity. 

The Literary and Philosophical Society. 

Historic Society of Lancashire and Cheshire. 

Geological Suryey, Jermyn-ttrteiL 

British Museum. 

Society of Arts, John-ttreet, Adelphi, 

Boyal Institution, Albemarle-street, 

Royal Society, Bwlinffton Hotue. 

Geological Society, Somerset House, 

Linnean Society, JSurlington House. 

Geographical Society, 15, WhitehaU-phue. 

Civil Engineers, Institution of, 25, Grealt Georif^9-9treety Westmmster. 

Royal Asiatic Society, 5, New BurKngtom-street, 

Royal College of Surgeons. 

Zool<^cal Society, 11, Hanover-square, 

Athensum, 14, fTeUiMgton^sireet, Stra$id, W. a 

Literary Gazette. 

La Soci6t4 Imp^riale d'Agricnltnre, d'Histeire Natorelle, et des Arts 

uta^ 

Societe Linn^en. 

Academie Imp^riale. 

Academia de Ciencias. 

Literary and FhUosophical Society Qt [Sec, B. a Christie.] 

Greological Society. 

Philosophical Institute of Yietoria. 

Beale Instituto Lombardo di SdenzL 

State Survey and University, Geological Sooms, Columbia^ U. S. A. 

Imperial Institute of Science. 

Natural History Society. 

Royal Academy of Science (2 copies). 

Society des Sciences Naturelles. 

The Editors of Silliman's Journal of Science and Art. 

Bodleian Library. 

Ashmolean Society. 

Ecole Polytechnique. 

Geological Society. 

L*Ecole Imp^riale des Mines. 

Institute of France. 

Biblioth^que Imperial. 

Jardin des Plantes, Bibliotheque. 
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Phxladblphia, American Phflosoi^cal Society. 

Natural History Society. 
PL.TMOUTH, . Plymonth Institation and Devon and Ck>mwBll Kaitaral History Society^ 
Quebec, . . Literary and Historical Society. 
RoMS, . . . The Vatican Library. 
RouBN, . . Academy of Science. 
St. Andbvws, University Library. 
St. Louis, . . Academy of Sciences. 
St. Petersbubo, Imperial Academy. 

Central Physical Observatory of Bossia. 
Stockholm, . Royal Academy of Science. 
Strasbourg, . Soci^te des Sciences Natarelles. 
Toronto, C.W., Canadian Institute, per Thomas Henning, Esq. 
Touix>usB, . Academy of Sciences. 
Turin, . . Royal. Academy. 
Upsaljl, . . Royal Society of Sciences. 
Vienna, . . Imperial Academy of Sciences. 

Prof. W. Haidinger, of Vienna, as Editor of the " Jahrbueh der E. E. 
Geologischen Reichs-anstalt." 
Washington, Smithsonian Institute library, per Henry Stevens, Esq., Morlwy^s Hotel, 

T)rafalgar'Squar€f London, 
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The ballot having elosed, the followi&g gentlemea were deelai^ 

duly elected :— 

Pbesident — Rev. Professor Haughton, F.T.C.D.,F.R.S. 

Yice-Pjuesidents — Robert Mallet, C E., F. R. S.; James Apjolm, 
M.D., F.R.S.; Rev.H. Lloyd, D.D., F.R.S.; Lord Talbot deMalahide; 
Sir Richard Griffith, Bart, LL. J). 

TaEASFEEES Gilbert Sanders, Estj. ; F* J. Sidiiey, IX. D. 

Seceetaeibs, — George MacDowell, M. A.^ F.T.C. P.j BobortH. 
Scott, M. A. 

CoinsrciL. — Robert Callwell, Escj. ; John Kelly, Esq. j John B. Doyle, 
Esq. ; J. R Kinahan, M. D., F. L. 8. ; Alexander Carte, M. D. ; Samuel 
Gordon, M. D. ; Wm. H. Baily, F. G. S. ; Alphonse Gages, M. R. L A. ; 
R. S. Reeves, Esq. ; Rev. Joseph A. Galbraith, F. T. C. 6. ; William An- 
drews, Esq. ; Joseph Beete Jukes, M. A., F. R. S. ; E. Perceval "Wright, 
M. A., M. D., F. L. Z. SS. ; B. B. Stoney, C. E. ; John Barker, M. B. 

The BjBv. Samuei. Haughtojt (President) proceeded to deliver ijb$ 
following 

ANinrAL address. 

Gentlehek,^ — In (Bering you my congratulations at the close of another 
year of activity and useMness, on the part of the Geological Society of 
Dublin, which I have the honour to represent, I have to deplore the 
unusual number of deaths that have occurred amongst m during the 
past year. 

Mr. John King, who so ably conducted the editorial departanent oi 
" Saunders' JSTewfi-Letter" for many years, and was so well and fieirvour- 
ably known in every relation of domestic and social life, tBuocumbed, 
during the course of the past year, to an illness which had Jong im- 
paired his health, and against whose depr^sing influences he had oheer- 
AiUy contended for many months. 

The Rev. Henry Hampden Jones, who died during the past year, 
was early lost to science, and to a higher and holier cause, in the faithful 
discharge erf the duties of which he contracted the fever by which he 
lost his Hfe. He was known among us by his zeal as a collector of fossils, 
in which pursuit he was most successflil, and has left a monument cf 
his industry, in the discovery of a new and unique Echinoderm of the 
carboniferous limestone of the county of Limerick, described in tho 
Journal of this Society. 

Mr. James M'Adam, of Belfast, joined our Society in 1832, and^AH 
one of our original members. He died in June, 1861, after a pFO*^ 
tracted illness. I gladly reproduce to you the following sketch of Im 
career, drawn by one of his fellow-townsmen, who only speaks of hjm 
in those terms of praise, which aU who knew him would willin^y 
use: — 

''James M'Adam was bom in Belfast in January, 1801. After the 
early years of boyhood were passed, he entered the school then taught 
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by James Sheridan Enowles, and was, under the auspices of that gen- 
tlemani transferred to the Academical Institution of Belfast, on its 
opening, in 1814. There his school education was completed, and studies 
of a higher order commenced. He afterwards became a graduate of the 
XJniyersity of Dublin, being at the same time busily engaged in mercan- 
tile pursuits, and snatching from the intervals of recreation the time re- 
quired for the preparation of his collegiate course. 

'' He had a peculiar facility in the acquisition of foreign languages, 
and throughout his life took pleasore in tiie perusal of scientific works 
or periodicals published on the Continent. But science, not literature, 
was his favourite pursuit ; and he especially devoted himself to the study 
of mineralogy and geology, particularly the geology of the counties of 
Down and Antrim. His collection of fossils, illustrative of this district, 
is very valoable and extensive, and* will, we hope, be yet applied to the 
furtherance of the object for which it was intended. 

" It was natural that he should be associated with men of science 
engaged in similar pursuits; he became, therefore, a member of the Geo- 
logical Societies of Dublin and of London. His published papers have 
appeared in the pages of scientific periodicals, and the proceedings of 
societies. Some of them, devoted to the geology of parts of Ireland, have 
been translated into German. 

" In his own town, he was ever ready to promote the advancement 
and the diffusion of scientific knowledge. He was one of the original 
members of the Natural History Society of Belfast, founded in 1821, and 
for forty years continued to take an active part in all its affairs. His 
fellow-members showed their appreciation of his services by electing him 
their President in 1860, which office he held at the period of his death. 
He was one of those by whom the Botanic Gardens were established, 
and for a number of years he acted as Secretary of the Boyal Academical 
Institution. 

*' Towards thp close of the year 1858, he delivered in the Museum, 
and for the benefit of that institution, a course of lectures on geology, 
which were largely attended, and did much to excite a desire in Belfast 
for the farther prosecution of the study of that branch of science* 

'' Of his kindly disposition, and of those qualities that made him 
beloved in private Hfe, we presume not to speak. We have confined 
ourselves to what pertains more properly to the development and pro- 
gress of his character as a man of science. Such of our readers as knew 
him not, and read here this imperfect sketch of his various labours, may 
fency that he was a scientific recluse, living in this stirring town, but 
taking no part in the bustle of commercial life. Such, however, was 
not the case ; he was the senior partner in one of our large manufacto- 
ries, and sedulous in his attention to those daily duties that a life of 
business demands. But with him the cultivation of the intellect was 
never abandoned ; science and trade were united ; and our valued towns- 
man, whose death we now deplore, gives us another example of those 
qualities and attainments which exercise an elevating influence on a 
mercantile community." — Northern Whig, 



HAXreHTOK — ^AKiniAL ADDBESS. 321 

Dr. Charles Fairan was better known among us as a naturalist than 
as a geologist. He was a most distinguished member of the Natural 
History Society of DubHn, which has contributed to Natural Science so 
many distinguished names. 

He joined that Society at an early period of its existence, and during 
his membership he contributed many papers to its meetings, which may 
be found in its printed proceedings; he also presented several rare mol- 
lusks, crabs, and fishes to its collection. Of his original discoveries, the 
most important will be found to have been among the mollusks. Of hiB 
valuable papers, the following may be enumerated : — 

1. On the discovery oi Bulla hydatU. 

2. On localities for Melixpiseimu 

3. On the PholadidsB and Lithodomi of the coast of Waterford (2 

papers). 

4. On Feetunetdtu Ghfotmeris. 

5. On a Teredo Norvegica* On Akera htdlata. 

6. On the discovery of Limneue glaber. 

7. On a new species of Pentactes. 

8. On the genus Skua. 

9. On the Turnstone, 

10. On the marbled swimming Crab. 

11. On the Sprat fisheries on the coast of Waterford. 

The Venerable Archdeacon Verschoyle, who died within the last few 
days, at the advanced age of 82 years, became a member of this Society 
in 1834, and was well luiown as a distinguished geologist by the publi- 
cation, in 1832, of his paper on the Greology of the Korth Coasts of the 
counties of Mayo and SHgo, in the Transactions of the Geological So- 
ciety* of London, at a time when many of those I now address were 
either learning to walk, or painfully making themselves acquainted with 
the mysteries of Latin Grammar and the Eule of Three. 

TTiH description of the dykes of the north coast of the coimty of 
Mayo remains as yet the only description which we possess of that 
remarkable country ; and I am not certain that even our geological 
surveyors, when they come to describe that remote district, will find 
themselves obliged to correct much of what he has written, or compelled 
to add more to it than they have already done to other parts of the South 
and West of Ireland. 



Li former Addresses to this Society, I have invited your attention to 
yarious astronomical theories of the original formation of our planet, of 
the internal heat of the globe at present, and of the causes of change of 
climate ; and in my last Annual Address I endeavoured to present to you 

• .__ 

* Trana. Geol. Soc., Loudon, 2nd Series, vol v., p. 149. 
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my views of the physical causes of the eleyatioa of our great aountain 
chains, and of the depression of our deep-sea valleys. 

On the present occasion I purpose to follow up my former Addresses, 
by giving you my views as to the mineralogical and chemical composi- 
tion of ^e rook masses of which the earth is composed ; and, in so 
doing, I shall carefully distinguish my own speculations from the nu- 
merous and well- ascertained &icts observed by myself and others, more 
especially the chemical geologists of Germany and France, in which 
ooimtries, the physical and chemical laws at work among our rocks, and 
the physical history of our globe itself, receive that attention which 
their importance demands, and which they, in vain, soHcit from the 
eyes and pens of English geologists. 

I adopt as the ^damental hypotheses of the physical history of 
our globe the nebular theory of Laplace, and the physico-eheaiical hy- 
pothesis of Durocher, which supposes the two outer layers of our globe 
(on cooling from the molten conditions reqnired by the hypothesis of 
Laplace), to have acquired their relative positions of outer and inner 
layer, not only by virtue of their relative specific gravities, but also in 
accordance with their definite chemical compositions ; so that the specific 
gravity of each layer, which by the action of mechanical laws fixes 
its position in the earth, is itself the result of its chemical and mineralo- 
gical composition. 

The hypothesis of Laplace is so well known, that I do not feel it ne- 
cessary to describe it ; but that of Durocher is so little known or under- 
stood, that I gladly avail myself of the present opportunity to offer it 
to you, as nearly as possible, in his own words : — 

** An immense number of consequences may be logically derived 
from the following proposition, the proof of which I shall furnish pre- 
sently, viz. : — That all igneous rocks, modem and ancient, ioere produced 
hy two Magmas, which coexist hehw the solid crust of the globe, and occupy 
there each a definite position. 

" The Upper Magma, which is rich in siHca, and poor in earthy 
bases and oxides of iron, possesses the least specific gravity; and in this 
respect there are differences among the rocks produced by the two 
If agmas, from one and a half to twice as great as between oil and water. 
The separation is still greater if, in place of considering the rocks in 
their natural condition, we compare the vitrified products obtained by 
their fusion : further still, if we refer them to their liquid condition, 
there ought to be, according to Bischoff's experiments, between the 
rocks arising from the two Magmas, differences twice greater than those 
observed in their crystalline state, and, therefore, from three to four 
times greater than those between oil and water : from these facts may 
be deduced the necessary and permanent separation of the two Magmas. 

** These two Magmas have undergone but slight changes of compo- 
sition from the most remote geological epochs; and, moreover, they differ 
essentially from each other by means of well-de&ied characters. The 
one may, from its excess of silica, be called the Acid Magma ; while 
the other is comparable to a basic salt ; for its silica is not in sufficient 



XAira^BTOV*— AITFVAL ADMIXSe. 



323 



quantity to saturate its metallic oxides^ The difference of silica in the 
two Mag&ias is in the proportion of 7 : 5. They contain nearly the same 
quantity of Alumina ; but the Siliceous Magma contains from one and 
a hsdf to twice as much alkalies, and more Potash than Soda, while the 
feyerse occurs in the Basic Magma. The first is specially characterized 
by its poverty in earthy bases, and the iron oxides ; of these, it contains 
from six to eight tunes less than the other. 

'' The following Table gives the composition of these Magmas, and 
the specific gravities of the rocks derived from them. 



Silicft, 

Alamina, 

Potash, 

Soda, 

Lime, 

Magnesia, 

Oxides of Iran and Manganese, . 
Water, Fluorine, Carbonic Add, 

Specific gravity of Rocks, viz. — 

1st Natuiftl, 

2nd. Vitrified artificialfy, . . 





Pmporl 


HcanProporlions in the 




1. snioeoia. 


2. Basic. 


71 e 


61-5 


16-0 


160 


4-6 


1-0 


2-6 


8-0 


10 


8-0 


1-0 


6-0 


2-6 


13-0 


1-2 


1-3 


2-65 


2-95 


2-40 


2-72 



General limits of Pr o por li ens in 
the Igneous Bocks. 



1. Silieeons. 



62 to 78 
11 to 20 

3 to 6 

1 to 

^ to 

|to 

{to 

^to 



6 
2 
2 

4 
8 



2*4 to 2*7 
2 -35 to 2 -46 



3. Basic. 



45 to 68 
11 to 20 



1 

9 
1 

5 
8 

7 

1 

9 



to 8 
to 6 
to 12 
to 12 
to 20 
to 4 



2-8 to 8-2 
2*5 to 2-84 



" By combining the results I have obtained by chemical and mecha- 
xiieal analysis with those of analyses already published by various mine- 
nlogists, I have estabhshed that igneous rocks of crystalline texture, 
snd alinost aU compact or vitreous masses, formed by ^sion, and wrongly 
eomidered as minerals, are derived &om one or other of these Magmas. 
To the first are referable all the Granitic rocks, including the Eurites, 
Quartziferous Porphyries, and Petrosilex, the Trachytes, PhonoHths, 
Perlites, Obsidians, Pumices, and Lavas, with Vitreous Peldspar. To 
the second belong the Diorites, Ophites, Euphotides, Hyperites, Mela- 
phyres. Traps, Basalts, and Pyroxenic Lavas*" — JSssatf on Comparative 
Petrology, Annales dea Mines, vol. xi. 1857. 

The two outer layers of our cooled globe to which Durocher applies 
the terms Acid and Basic Magma, respectively, may be conveniently de- 
signated as the First and Second Layers ; and in one form or another, 
Durocher' s hypothesis is now generally accepted by physical geologists. 
In its chemical view of the igneous rocks it is not original, as a simi- 
lar proposal to regard all igneous rocks as the result of the mixture of 
two types of rocks was published long ago by Bunsen, and very gene- 
rally adopted by German geologists ; but in its physical view of these 
type rocks, as the outer and inner layers of the globe, by virtue of their 
relative specific gravities, it is Durocher's own, and justifies his claims 
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to be r^arded as one of the most brilliant and ingeniouB of geological 
investigators. I adopt Durocher's speculation, as I do that of Laplace, 
as a conyenient hypothesis, summing up in a form easily remembered a 
crowd of concurrent facts, and being as near an approach as the limited 
knowledge of man can make to probability, in &e obscure region of 
science with which it deals. 

It is impossible for us, howeyer, to remain contented with an hypo- 
thesis as to the composition of the First and Second layers of our globe, 
without speculating also as to the composition of the Third and Fourth 
layers ; and, although it must be admitted that the deeper we descend, 
the less basis we have for our speculations, I will venture to make an 
additional guess, at least, as to the composition of the Third, and even 
of the Fourth layer of our globe. If we examine the composition of 
the Acid and Basic Magmas of Durocher, with regard to the quantity 
of oxygen which they each contain, we shall find this difference, that 
the Acid Magma, or Outer Layer, contains 48*22 parts of oxygen in 
100 parts of rock, while the Basic, or Inner Layer, contains only 43*60 
parts per cent.* iN'ow, we know from mining operations, that lodes, 
which are simply fissures in the ground, are filled with their mineral 
wealth from below, in the form of sulphurets, arseniurets, and other 
minerals, containing no oxygen whatsoever ; while they owe their oxides, 
hydrates, carbonates, arseniates, and phosphates, to the oxidizing in- 
fluences to which they are exposed from above. From this considera- 
tion alone, it would appear probable that below the region of Durocher^s 
Basic Magma, there must exist in the earth a region, or layer, filled 
with sulphur salts of metals, into whose composition no oxygen enters. 
This conjecture is further confirmed by the consideration of the chemi- 
cal composition of aeroUths, which, as is well known, may be divided 
into two classes, meteoric irons and meteoric stones, the former of which 
contain no oxygen, and the latter contain of oxygen a quantity (not 
more than 22 per cent.) much less than the per-centage of even the 
Basic Magma of Durocher. These meteorites, which are of interplane- 



* Quantittf of Oxygen contained in the Acid and Basie Magmas* 







Add Magma. 




Percentage. 


Oxygen. 


Silica, 


71-00 


36-86 


Alamina, • 




16-00 


7-47 


Potash, . . . 




4-60 


0-76 


Soda, .... 




2-60 


0-64 


lime, .... 




1-00 


0-28 


Magnesia, . , 




1-00 


0-40 


Iron (peroxide), . 




2-60 


0-75 


Water, . . . 




1-20 


1-06 


TotJllA, . 


• 


99 -70 


48-22 



(Protoxide) . 



Basic Magma. 



Percentage 

61*50 
1600 
1-00 
3-00 
8-00 
6-00 
13-00 
1-30 



99-80 



Osygvn. 

26-50 
7-47 
0-17 
0-76 
2-27 
2-40 
2*88 
1-16 



43-60 
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tary origin, nlust be admitted by those who adopt Laplace's nebular hy- 
po&esis to give lis some evidence as to the composition of the interior 
of our own globe. 

It may therefore be regarded as a speculation, in favour of which 
something may be said, that the first layers of our globe, in a descend- 
ing order, are— 

First Layer, — The Siliceous, or Acid Magma of Durocher. 
Second Layer. — ^The Lime Magnesia and Iron, or Basic Magma. 
Third Layer.-r-The region of the Sulphur and Arsenic Salts. 
Fourth Layer. — The region of the Iron and Nickel Alloys. 

If we turn our attention from the interior of the earth to its sur- 
face, we shall find a class of facts awaiting ovi attention, no less worthy of 
our notice. The envelope of our globe consists of water, oxygen, car- 
bonic acid, and nitrogen ; of which the two former are called on to play 
a most important part in the Mineral Kingdom, while it would be no 
exaggeration to assert that the presence of the two latter is the essential 
condition requisite to the possibility of the existence of the Vegetable 
and Animal Kingdoms, respectively. 

In a planet whose atmosphere contained no oxygen, the most beau- 
tiful forms of the Mineral Kingdom would be wanting ; the Sulphates, 
Phosphates, Silicates, could not exist ; and unless water were present, 
as well as oxygen, our beautiful Zeolites, and other hydrated minerals, 
would be absent. 

An atmosphere of oxygen and water alone might create the most 
beautiful forms which delight the mineralogist ; but unless carbonic acid 
and nitrogen were added, there could be no mineralogist to admire the 
beauty of the minerals ; without carbonic acid, no vegetation could exist, 
and without nitrogen no animal could live. 

Linnseus has defined the limits of the three kingdoms of nature in his 
'^Fundamenta Botanica," chap. 1, aphorism 3: — ** Laptdea crescunt; 
Vegetahilia crescunt et vivunt; Animalia crescunt, vivunt, etsentiunt." 

With equal propriety, and with a deeper meaning we might say :— 

Stones appropriate Oxygen and "Water ; 

Plants „ Carbonic Acid, Oxygen, and Water ; 

Animals „ iN'itrogen, Carbonic Acid, Oxygen, and Water — 

Man does all, and is conscious that he does so. 

A consideration of the stratified rocks of the globe confirms the 
opinion, that carbon is to be regarded as a product of the atmo- 
sphere, like oxygen, nitrogen, and hydrogen, and not as a mineral. 
We are acquainted with but two important origins for carbon, viz., 
our coal-beds and limestones. The former of these are confessedly the 
result of vegetable organic life, and derive their origin from the vital 
power possessed by the Vegetable Kingdom of obtaining carbonic acid 
jfrom the atmosphere, fixing its carbon, and returning the oxygen to the 
air; — the latter source of carbon, limestone, owes its origin in great mea- 
sure to the vital power possessed by Corals and other members of the 
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Animal Kingdom, of fixing carbonate of lime in ihm AeAeixms, and ao 
gradually laying the foundation for the formation of beds of Hmei^iOBe. 
But from what source was the carbonate of lime derived ? Iktrodier's 
theory of the Basie Magma supplies us with silicate of Hme and mag- 
nesia in abundance ; and it is certain that the decomposition of the ro<^ 
derived from this layer of the earth, by the action of an atmospheare 
containing carbonic acid and water, would famish in abundance the 
limestones and dolomites that abound in the later periods of the earth's 
history. 

Our atmosphere ecmtains at present in 100 paits — 

Of oxygen, 20-61 

„ nitrogen, 77'95 

„ carbonic acid, .... 0*04 

„ water, 1*40 



10000 



In speculating on the primitive periods of the history of the globe, 
it is impossible not to believe that its atmosphere, eontadning as it did, 
in the form of carbonic acid, all the carbon now fixed in the earth as 
coal and limestone, must have had a composition widely different from 
that which now exists; and that this difference in chemical composition 
must have had, as Brongniart thought, an important influence in pro- 
ducing that extraordinary development of vegetation of a peculiar kind 
which characterises the period of the formation of the coal-beds. 

In confirmation of the preceding theory, I may remark, that the 
absence of limestone-beds in the older rocks has attracted the notice of 
almost every geologist, no matter in what country they have been 
studied. This paucity of limestone rocks is easily accounted for, by the 
consideration of the fact that the denudation and erosion of the outer 
layer of the globe could only supply materials for the formation of 
slates and sandstones, and that the limestones could not be formed until 
the eruption of portions of the second layer suppHed the lime and 
magnesia requisite for their formation. 

Read by the light of this theory, the stratified rocks of the globe 
appear to me to be capable of being grouped into a chronological order, 
as natural as that which prevailed among the primitive igneous rocks, 
in which the granitic preceded the trap rocks, and these latter the vol- 
canic rocks, by laws resulting from the mechanic£d and chemical con- 
ditions under which they necessanly assumed i^eir relative positions in 
the crust of the globe. 

If the foregoing views respecting the arrangement of the layers of the 
earth, according to their chemical composition and consequent fspecifie 
gravity, be considered probable, one effect of their adoption must be to 
destroy the positive value of such speculations ais those of Mr. Hopkms 
and Mr. Hennessey as to the thickness of the supposed solid crust of the 
globe. These speculations are essentially founded on the hypothesis of 
Legendre and Laplace, tjiat the E^ecific gravities of the ditferent layers 
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of the globe depend only on the pressure to which they are Bubjected ; 
and if the Bpec£&c graYity should turn out to depend rather on the che- 
mical composition of the layer than on its pressure, the law founded on 
the latter hypothesis would become worthless, and such speculations 
as I have alluded to, however ingenious as mathematical exercises, would 
cease to have a real value as appHed to solve the problem of the thickness 
of the earth's crust. 

I turn now, however, from this question, which appears to me im- 
possible of solution, to the more important one of the Mineral and Che- 
mical composition, and of the origin of Granite, which is regarded on 
Durocher's hypothesis as the out^ layer of the globe, or Acid Magma. 

Before inquiring, however, into the origin of granite, it is necessary 
to inquire what granite is ; and it is strange that, even cm so elementary 
a question, there should be a difference of opinion. 

If we ask the opinion of Bunsen, or, at least, of his followers, they will 
teU us that granite is a mixture of 10 parts of his Normal Trachytic 
Kock, with 2 parts of his Normal Pyroxenic Bock, which have the fol- 
lowing compositions : — 



Silica, 

Alumina, ) 

Iron (peroxide), j 

Lime, 

Magnesia, 

Potash, 

Soda, 



Normal 
Trachytic Bock. 



76-67 

14*23 

1-44 
0-28 
8-20 
4*18 



100-00 



Normal 
Pyroxenic Rock. 



48-47 

80*16 

11*87 
6-89 
0*66 
1*96 



100*00 



If we consult English geologists, they will give us the unsatisfac- 
tory information, that granite is composed of quartz, feldspar, and mica, 
wi&out stating what feldspar or what mica is included in the defini- 
tion, and that, if hornblende appear instead of mica, the rock ceases to be 
a granite, and should be called a syenite. 

And, finally, if we ask the opinion of the highest authority on this 
subject (Gustavus Eose), he has informed us that the presence of Oligo- 
clase, as well as of Orthoclase, is requisite to constitute a true granite. — 
Vide ZeiUchrifi der Beutschen-Qeologischen Qeselhchaft, vol. i. 1849. 

Bunsen' s definition of a granite is a mathematical fiction, the English 
definition has no precise meaning, and that of G. Eose is insufficient. 
Granite is not a mixture of two rocks ; its minerals do not exclude 
Hornblende ; nor do they necessarily include Oligoclase. 

In Ireland, which is as rich a field for the study of the igneous rocks 
as England is for the study of the fossiliferous rocks, we have in Lein- 
ster a grouite which contains quartz, orthoclase, margarodite, lepido- 
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melaney and a periclinic paste, as its constituent minerab. In the 
If oume Mountains we have a granite containing quartz, orthoclase, 
albite, green mica, lepidomelane, and aa undescribed paste; and in 
Donegal we find a granite containing quartz, orthoclase, oligoclase, 
margarodite, lepidomelane, and an unknown paste. These Irish granites 
are quinary, and even senary, in their composition, and are as truly gra- 
nites as the pegmatite of Caemaryon, which is composed exdusively of 
quartz and orthodase, and is binary in its composition. 

What logicians would call the *' essential difference" of granite ap- 
pears to be " a ery%tdll%iM structure visible to the eye, and the presence of 
quarts and orthoclasey 

Adopting this as our definition, granites may be classified as — 



1. Binary, 

2. Ternary, . 

3. Quaternary, 

4. Quinary, . 



Quartz and orthoclase. 
Quartz, orthoclase, white mica. 
Quartz, orthoclase, white mica, black mica, 
a. Quartz, orthoclase, oligoclase, white mica, black 

mica. 

p. Quartz, orthoclase, oligoclase, black mica, horn- 
blende. 
7. Quartz, orthoclase, albite, black mica, horn- 
blende. 

In this classification, the residual paste is omitted. 

I have purposely omitted Protogene from this classification of gra- 
nites, as I believe no such rock as a granite composed of Quartz, Feld- 
spar, and Talc exists. It is said to abound in the Alps and Cornwall ; 
in both which localities, I can assert from personal observation, it does 
not occur. The following analyses of the so-called Protogene of Switzer- 
land have been published : — 

Prciogene of the Alps, 



Silica, 

Alamina, 

Iron ^peroxide), . . . 
Iron (protoxide), . . 
Manganese (protoxide), 
Juimc, . • . • . . 

Magnesia, 

Potash, 

Soda, 

Water, . 



71 '41 
14*45 

*2'68 



74-26 
11-68 
♦2-41 



Trace. 
1-08 




99-U lOOHX) 



8 



72-42 
14-63 



1-03 



70*76 



1-08 



• • 



0-71 



• • 



{ 



76-00 

12-90 

1-10 



1-26 
9-84 
0-40 



lOOHX) 



6 



72' 
14 
2 


1 

4 
4 



96 
00 
42 
38 
40 
12 
14 
47 
38 



100-22 



Mean. 



72-eo 

13-23 
1-98 

4*48 
0-40 
1-34 
0-62 
3-62 
3-69 
0-76 



99-92 



* Iron in excess in this analysis, owing to trituration in an iron mortar. 
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No. 1. MotU Blanc, North aide, 15,200 feet high. 

Analysed by Schonfeld and Roscoe.— Ann. Cb. Phar. 91, 305 : 1854. 
Sp. gr. = 2-7088. 
Nob 2. Mont Blanc. Highest peak. 

Analysed by Ddesse.— Boll. Soc. GeoL (2.) 6, 246 : 1849. 
Sp. gr. s= 2-72. Rich in grey Quartz ; greyish-white Orthoclase ; Ollgo- 
clase, greenish from tbe intermixed Talc ; Mica, dark-green. 
No. 8. Mont Blanc, Extremity of Mer de Glace. 
Analysed by Delesse. — Loe, cit, 

Sp. gr. undetermined. Quartz, feeble reddish-grey ; Orthoclase and Oli- 
godase, white; Talc, dear green; Mica, dark-green; Ripiclolite, 
sparingly mixed. 
Na 4. Mont Blanc, Aiguille du Dm. 

Analysed by Delesse and Ringuelet — Loc. cit, 

Sp. gr. undetermined. Quartz ; white Orthoclase ; Oligodase ; Talc, 
coloured. 
No. 5. FaUtrnnc Thal^ on the road near Rapes. 

Analysed by Delesse.— BnlL Soc GeoL (2.), 7, 426 : 1850. 
Sp. gr. nndetermined. Quartz ; Orthoclase, greyish-white ; Oligoclase, 
greenish- white ; Mica, pinchbeck and white. 
No. 6. Mont 6anc. 500 feet below summit, on north mde. 

Analysed by Haughton. — Joum. GeoL Soc Dab., voL ix., p. 219. 
Sp. gr. = 2*671. Medium-grained Granite, of platy structure; Quartz, 
Urge and visible (V^th in.), grey ; translucent white Orthodase, in 
crystals (i - -^ in.) ; Oligoclase, pale-green, crystals, size of last ; 
Mica, bladdsh-green, in spots. 

Of the preceding analyses, Nos. 2, 3, 4, and 5, by Delesse, are 
useless in the present inquiry, as they contain no estimate of the mag- 
nesia, and they are also, in other respects, very deficient; the quan- 
tity of magnesia found in Nos. 1 and 6 is not sensibly greater than that 
always found in granites that never were supposed to contain Talc — a 
mineral that includes 33 per cent, of magnesia in its composition — ^but 
which do contain a dark-coloured Iron and Magnesia Mica. In &ct, 
the granite of Mont Blanc is identical with that of the Leinster range, 
as is shown by the following comparison : — 





Mont Blamc. 


LxiNSTxa Ravob.* 


Mean of 6 Analyses. 


Mean of 11 Analyses. 


Silica, . 


72-80 
18*28 
1-98 
1-48 
0*40 
1-34 
0*62 
8-62 
8*69 
0-76 


72-07 

14-81 

2-22 

0-80 

1-68 
0-83 
6-11 
2-79 
109 


Alumina, 

Iron (peroxide), 

Iron (protoxide), 

Manganese (protoxide), . . . 

Lime, 

Magnesia, 

Potash, 


Soda, 

Water, 


99-92 


100-06 



* Trans. Royal Irish Academy, yoL xxiii., p. 599 (Science). 



i^ 
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I have dwelt on this subject at greater length, perhaps, than its im- 
portance deserves ; bnt I was anxious to establish &e serious danger of 
neglecting the geological canon — '' Not to assume in a rock the exis- 
tence of a mineral, nnless its presence is estabUshed by distinct ana- 
lysis." 

The neglect of this canon has led, as we have seen, to the invention 
of Protogene, which has no existence except in the imagination of its 
authors ; and yet the definition of this phantom-rock appears from year 
to year in the most approved text-books of English geologists. 

It must not^ however, be forgotten, that in the opinion of M. Bro- 
ehant de Yilliers,* one of the highest authorities on this question, no 
true granite is to be found in the chain of the high Alps, which, accord- 
ing to him, are composed altogether of talcose schists, talcose limestone, 
serpentines, and talcose felspathic schists; while the true granites of the 
Alps are to be sought in the low ground to the south of the Alps, at 
Biella, Crevacore, La Sesia, Baveno, and other place& The conclusions 
of M. Brochant de Yilliers' remarkable Memoir are summed up as fol- 
lows : — 

" 1st. That the granitic rocks of Mout Blanc, and others resembling 
them of the high sunmiits of tiie Alps (&om the Mont Cenis to St GK>- 
thard), are not granites, and that consequently there does not appear to 
be any true granite in these high crests. 

" 2nd. ll^at these granitic rocks are but extreme varieties (more crys- 
talline and more abounding in felspar) of a talcose felspathic rock, much 
more abundant in the Alps, and with which it is found united. 

"3rd. That this talcose rock, also associated with other talcose 
rocks, constitutes a peculiar formation, predominant in a great part of 
the Alps. 

'' 4th. That ores of metals almost always occur as beds in this for- 
mation. 

''5th. That a true granitic formation exists in the Alps on the 
southern edge of the chsun, which, from analogies founded on all the 
facts now received in geology, contributes, with all the preceding cha- 
racters, to establish the little relative antiquity of the supposed granites 
of Mont Blanc and the high Alps, as well as that of the t^cose rocks, of 
which it forms a part." 

While I readily admit that talc is to be found in abundance in the 
metamorphic rocks of the Alps, I believe M. Brochant to be in error, 
when he denies the existence of true granite, in a narrow band, run- 
ning along the sunmiits of the high Alps. 

The following analysis of a specimen of talc, from the granitoid 
schists of the neighbourhood of the Handeck Falls, in the Grimsel Pass, 
and associated with a pale>green Oligodase— given to me by Mr. Bo- 
bert 8. Beeves — shows tiie character of the Swiss talc, and, at the same 



♦ Ai.naled des Mines, 1819. 
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tune, demonstrates its non-eziBteiioe as a constituent of the so-called 
Frotogene of Mont Blanc. 

~ Tale from near Sandeek, 



SQica, 

Alumina, 

Iron (peroxide), 

lime, 

Magnegia, 

Soda, 

Potash, . . • 

Iron (protoxide), .... 
Water, 



Per-oentage. 



61-20 
0-60 
2-38 
0*23 

80*80 
0-06 
0-11 
0-92 
1-20 



97 -60 



Oxygen. 



81-77 



0-06-, 
12-81 I 
0-01 S12-69 
0-01 ( 
0-20-' 
1-07 



Atoma 



The truth appears to be, that geologists who have sought for the 
eruptive characters of granite in the Alps have been surpnsed to find 
what appeared to them only a highly inclined metamorphic felspathic 
schist, flanked by micaceous talcose and calcareous rocks, to which the 
eruptive character could not with propriety be attributed. This diffi- 
culty, however, disappears as soon as we abandon our preconceived no- 
tion of how granite ought to present itself. In Dpnegal, for example, 
we find true granite, which, in its structure and bedding, is identic^d 
with the beds of limestone, felspathic schist, and mica slate, with which 
it is interstratified, flanked, as in the Alps, with steatitic beds of tal- 
cose slate, and having mineral lodes occup3^g the planes of its lami- 
nated structure. 

In Sweden and Norway, also, the granite beds pass by insensible 
gradations into the adjacent gneiss, felspathic, and micaceous schists, 
and contain, as in the Alps and Ireland, mineral lodes running along 
its planes of bedding. 

Both in Norway and Donegal, oligoclase, as well as orthoclase, 
abounds in the granite ; and these two felspars are also found in the 
Frotogene of Mont Blanc. 

Let us suppose that the constituent minerals of an igneous rock have 
been carefully and conscientiously determined by the separate chemical 
examination of each,*and that we wish to learn the per-centage of each 
mineral that the whole rock contains. 

The first and most obvious method of determining this per-centage, 
viz. by specific gravities, unfortunately only applies to mixtures of two 
minerals ; for the problem of mixtures, solved by Archimedes, only 
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furnishes two eqnationB, and can therefore only determine two unknown 
quantities.* 

Delesse has attempted to remedy this fatal imperfection of Archi- 
medes' method by the direct measurement of the volumes of the consti- 
tuents of the rock. He measures, very ingeniously, the surfaces of each 
constituent exposed in the polished face of the rock, and having assumed 
the plane surfeices to be proportional to the volumes of the minerals pre- 
sent, he determines the per-centage by weightf 

Some years ago I published, in the Journal of the Geological Society 
of London, and afterwards more fully in the Transactions of the BoyaL 
Irish Academy, a method of finding with precision, by chemical analysis, 
the per-centages of constituent minerals when they are not more than 
three in number. This method, therefore, has the advantage of Archi- 
medes' method by one additional equation, and though it does not apply 
to mixtures as complicated as those discussed by Delesse, it has greatly the 
advantage of his method in accuracy, and is more easy of application. 

With respect to the igneous or aqueous origin of granite. Geologists 
in recent times have almost unanimously advocated the igneous theory, 
and Chemists the aqueous theory. 

The evidence of the Geologists has been collected in the field, and 
though it is wanting in the scientific precision which the Chemists have 
called to their aid, yet it possesses a force which all the arguments on 
the other side have, as yet, failed to oppose. The evidence in favour of 
the igneous origin of granite is essentially physical, and founded on the 
observation, in the field, of the manner in which granite is found to pe- 
netrate, in minute veins, every rock older than itself with which it comes 
in contact. It appears to me that no pasty condition of granite, such as 
that imagined by our distinguished honorary member Delesse, and that 
no aqueous solution of granite, can account for the remarkable group of 
physical facts which geologists have collected on this subject since the 
days of Hutton ; and that we must admit that when granite penetrated 
the schists and Hmestones beside it, in small veins, it must have had a 



* Let /1y B, Cy Sec., denote the absolute weights of the constituent mineraLi, and 
a, bj Cy &C., the corresponding specific weights ; while W and w are the weight of the 
whole specimen and its specific gravity ; the equations are 

^ + ^+ C+&c= fF. (I) 

and A B C ^ W , 

— + IT + — + &c. = — . (2 ) 

a h e w ^ ' 

t Let p, />', />", &c., denote the measured surfaces, and d, d^ d" be the specific gravi- 
ties of the constituent minerals, while P, />, denote the whole polished surface and 
specific gravity of the rock ; Delesse asserts 

pd+p'rf' + &c. = P2>, (i) 

and BO obtains the means of calculating the per-centages by weight. 
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liqnidity greater, perhaps, than that of any lava with which we are ac- 
quainted, except, probably, the siliceous lava of the Sandwich Islands. 
On the other hand, the arguments derived from chemistry appear to me 
equally unanswerable, in showing that water was present in abundance 
during the formation of granite, and that in some cases it is even to be 
regarded almost in the light of a chemical precipitate &om an aqueous 
solution. 

Before attempting to reconcile these opposite views, let us consider 
for a moment the arguments of the Chemists. They are as follow : — 

I. The specific gravity of the quartz that occurs in granite is known 
to be 2*6, which Count Schaffgotsch has proved to be the specific gitivity 
of silica formed by aqueous solution; while the specific gravity of silica 
which has undergone igneous fusion is only 2*2. 

IL Puchs has shown that in granite we have several minerals — 
quartz, feldspar, mica — ^whose points of ftision are very different ; and yet 
they have not crystallized in the order of their infusibility, but in the 
inverse order, viz. of their fusibility ; the most infusible of them all, 
quartz, having crystallized last, and acted the part of a mother-liquor to 
the others. 

III. Professor Heinrich Eose observes that the presence of such mi- 
nerals in granite as OHgoclase, the Micas, Hornblende, &c., in presence 
of free siHca, is inconsistent with the hypothesis of igneous fusion ,* as 
such fusion would convert these miner^ into more highly silicated 
forms. 

lY. Lastly, the actual presence of large quantities of water (4 per 
cent.) in margarodite mica, which forms an important constituent of the 
granites of Leinster and Donegal ; and the occurrence of such minerals 
as AUanite, Gadohnite, &c., in the If orway granites, minerals which in- 
tumesce and change their properties on ignition ; tiie presence of such 
minerals as these in granite appears to many chemists inconsistent with 
the theory of igneous fusion. 

Of these arguments, I confess that the first and fourth alone appear 
to me to be conclusive ; and that the force of the second and third may 
be evaded by an appeal to our ignorance of the manner in which " li- 
quation" may operate in determining the order and manner of crystalli- 
zation of minerals forming on the cooling of a mixed magma, after 
^igneous ftision. Indeed, with respect to the second argument, which 
requires quartz to crystallize first in granite, I am only acquainted with 
two rocks in which this condition has been fulfilled, by the separation 
of the quartz in the form of double hexagonal pyramids. These two rocks 
are — the feldspar porphyry of Forkhill, in the county of Armagh, and the 
granite of Slieve Corragh, in the county of Down. The porphyry of 
Forkhill would be pronounced by any geologist to be a metamorphic 
slate, and not a fused rock, and yet it fidfilsEuchs' condition of igneous 
fusion, by the apparent order of crystallization of its constituent mi- 
nerals. 
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The following analysis shows the composition of the ForkhiU por- 
phyry : — 

ForhhiiU Porphyry, 



Silica, 76-00 

AlaminA, 8*72 

Iron (peroidde), 5*33 

Lime, 0-79 

Magnesia, Oil 

Soi, 0-88 

Potash, 7-82 

Iron (protoxide), 0*15 

MangaTKWft (protoxide), .... 0*20 

Water,. 0*40 

ioo-«o 

Physical desertptum of Forhhitt Porphyry. 

A felspathic qaartziferoaB porphyry. Sp. gr. = 2*588. 
Paste, greyish, or honey-yellow, of felstone texture, doll lostre. 
Quartz crystals very perfect (| in.), studded abundantly through the paste in six- 
iided pjnamids and prisms. 

Bare black specks, like homUeade, sometimes segregating themselyes into lenticiilar 



The argoment against the igneons origin of granite derived from the 
specific gravity of its qnartz, appears to deserve much attention, from 
the fact, that the difference of density observable in bodies crystallizing 
from aqueons and igneons fusion (the former exceeding the latter) ap- 
pears to be universal, and attributable to the retention of latent heat by 
the substance exposed to igneous fusion. 

Thus sulphur, as is well known, crystallized from its solution in 
chloride of sulphur or bisulphuret of carbon, has a specific gravity of 
2*05 ; while the crystals formed from melted sulphur have only a speci- 
fic gravity of 1*98 ; and the third variety of sulphur, known as DuctQe 
Sulphur, formed at a still higher temperature, has a still less specific 
gravity, being only 1*957. 

But we need not have recourse to the analogies of chemistry to show 
the diminution in specific gravity which granite or quartz would undergo 
if fosed. 

M. Delesse has published* experiments on the specific gravity of va- 
rious rocks in their natural and artificial fused or vitreous condition, 
from which I have calculated the following table : — 



* Liebig and Kopp, Annual Reports, voL iL p. 457. 1847-8. 
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^ahle of Specific Gravttm of Natural and Artificially Fused Roche, 



Name of Rock. 



Snphetide, 

Oranite, Quartz-porphyiy, 

Porphyry, 

Granite Porphyry, 

Syenitic Granite, . 

Diorite, . 

Melaphyre, . 

Trachyte, 

Basalt, . . . 

Modem Lava, . 



^clflc Gravity 
oiNatural Rock. 



2-9647 
2-6626 
8-6872 
2-6610 
2 '6677 
2 -8593 
2-7760 
2-7270 
2-8624 
2 '6233 



Spedflc Gravity 
of the Glass. 



2-5310 
2-3913 
2 '4400 
4250 
4600 
6670 
6040 
6170 
7700 
4919 



DifliBrence. 



0-4337 
0-2713 
0-2472 
0-2260 
0-2177 
2028 
1710 
1100 
0824 










0*0314 



Number of 
SpedmenB. 



8 
8 
6 
1 
8 
3 
1 
1 
6 
8 



It appears to me that the column of differences in the preceding 
table greatly strengthens the argument of those chemists and geologists 
"who believe that water played a much more important part in the for- 
mation of granites and traps than it has done in the production of Tra- 
chytes, Basalts, and Lavas, and that they owe their relatively high 
specific gravity to its agency. 

The only manner in which it seems possible to reconcile the opposite 
theories of the origin of granite, derived from physical and chemical ar- 
guments, is to admit for granite what may be called a Hydrometamorphic 
origin, which is the converse of what is commonly called metamorphic 
action, but which might- more properly be designated as Pyrometamor- 
phic action. The metamorphism of rocks might thus be assumed to be 
twofold : HydrometamorpMsm, by which rocks, originally fosed, and 
when in liquid fusion, poured into veins and dykes in pre-existing rocks, 
are subsequently altered in specific gravity and arrangement of minerals, 
by the action of water acting at temperatures which, though still high, 
would be quite inadequate to fuse the rock ; and Pyrometamorphism, 
by which rocks origindly stratified by mechanical deposition from water 
come to be subsequently acted on by heat, and so transformed into what 
are commonly called the metamorphic rocks. 

Granite, it appears to me, although generally a Hydrometamorphic 
rock, may occasionally be the result of Pyrometamorphic action ; and 
such appears to have been its origin in Donegal, in Norway, and, per- 
haps, in the chain of the Swiss Alps. 
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MINUTES OP PROCEEDINGS OF THE TEAB 1861-62. 



GnrSRAL MssriKo, Mabch 18, 1861. 
Thb Pbbsidkbtt in the Chair. 

Minates of laat meeting were read and confirmed, donataona announced, and thanks 
▼oted. 

The following gentlemen were elected members of the Sodety : — Charles H. Johnston, 
Em)., 9, Eustace-street; W. Lewis, C. E., 18, Nelson-street; Alfred Hudson, M.D., 2, 
Menion-sqnare, N. ; Chailes S. Whitney, Esq., Merton, Boacaibery, Cork ; £. H. Blake, 
Esq., Farmen*Clnb, Sackrille-street 

R. Mallet, Esq., F. R. S., then read his paper, entitled "^ A Sketch of the Physical Fea- 
tures of Southern Italy, and of the results of the Earthquake Exploration of 1857." 

Dr. DaTis made some remarks. 

The discnssion on Mr. Mallet's paper was adjourned to April 10. 

The meetmg then adjourned. 



GsirKRAi. MBSTora, Apbil 10, 1861. 
Thb PnisiDKBrT in the Chair. 

Minutes of last meeting were read and confirmed, donations announced, and thanks 
TOted. 

The following gentlemen were elected Members of the Society : — ^Thomas Hone, Esq., 
Tapton, Monkstown ; and Sir D. J. Dickinson, 10, Mountjoy-place. 

A collection of minerals was presented by L. Fleming, C. E., bang the remains of 
the collecUon of the late R. Townsend, C. E., formerly a member of the Soci^. 

Mr. Mallet presented a collection of Yesuvian minerals and rocks, and a specimen of 
a metallic substance, stated to be from Coollatin, Co. Widdow. The thanka of the So- 
ciety were unanimously voted. 

Mr. Mallet gave a brief account of his paper read on last evening. 

The President and Dr. Davis made some remarks. 

The revised By-Laws were laid before the Society. 

The meeting then adjourned. 



GEMSRA.L MKETora, Mat 8, 1861. 
Thb PBBgmERT in the Chair. 

Minutes of last meeting were read and confirmed, donations announced, and thanks 
voted. 

Mr. R. H. Scott read his paper, entided "Notes on the Method of Copper-smeltoig 
practised at Oker, in the Unter-Hartz, and on the Greology of the Neighbourhood." 

He also communicated the Analyas of a specimen from Croghan KinshfJa, presented 
by Mr. Mallet at the last meeting, which he found to be Metallic Bismuth. 

The President read his paper " On a Magnesian Limestone Horizon at the base of 
the Coal-measures in various localities in Ireland, and on the Anthracite Horizon in the 
Silurian Slates of the North of Ireland." 

Mr. Jukes, M. Gages, Mr. Kelly, and Mr. Ganly made some remarks. 

The President laid a letter from Bfr. Du Noyer, relative to the explanation of Sheets 
102 and 112 of the Geological Mi^ of the county of Dublin, before the Sodety. 

The revised By-Laws were submitted for the second time to the Society, and passed. 

The meeting then adjourned. 
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General Mebtino, Juhb 12, 1861. 
The F&E8IDBNT in the Chair. 

Minates of last meeting were read and confirmed, donations announced, and thanka 
Toted. 

A specimen of Felspar, containing some very laige crystak of Toormaline, from the 
Threo-rock Mountain, was presented by W. B. Brownrigg, Esq. 

Also some spedmens containing Beryls, &c., from ^ngstown, were presented to the 
Society by Mr. H. £. Bolton. 

Mr. Scott announced that it appeared, on further inquiries, that the specimen of Bis- 
muth, of which he commmiicat€d the analysis at the last meeting, was not from Croghan 
Kinshela, as stated by Mr. Suter. 

Mr. Bateman read the paper, written by him and Messrs. Barton and Dopping, " On 
the Chair of Kildare." 

The President read the following letter from Mr. Mallet, relative to the experiments 
of MM. Jamin and Daubr6e, *^ On the Resistance ofiered by Moisture to the passage of 
Gases and liquids through porous materials :** — • 

** 1, Grotvenor Terrace, Monkatown, Co, Dublin, 
»» June 9, 1861. 

'* Mt dbab Sib, — In the current number of the * Philosophical Magazme* I observe, 
translated from the *■ Comptes Rendus' for 28th January last, a paper by M. Daubr6e, in 
which that geologist draws several deductions of high importance as respects the theoiy 
of volcanic action, from the experiments of M. Jamin upon the properties of porous 
bodies in permitting the passage of liquids, and preventing that of gases or vapours, the 
former passing even against considerable pressures of the latter. 

" A trandation of M. Jamin's paper appeared in the * Philosophical Magazine,' 
vol. xix., p. 204, —the origmal paper having appeared, if I recollect right, also in the 
^ Comptes Rendus.* 

** The object of my present communication is to ask you to recall a conversation we 
had at your rooms, Museum Building, Trinity College, early last summer ; in which, 
conversing on the subject of volcanic action, I referred to M. Jamin's results as to the 
action of porous bodies, and to Gay Lussac's remarkable paper on the theory of volcanic 
action, published many years ago in the * Annales de Chimie,'in which the latter starts 
the difficulty of how water finds its way to the volcanic foci, without being forced back 
by a tension of vapour below that is capable of sustaining columns of thousands of feet in 
height of lava. I upon that occasion described to you Jamin's results, and stated how 
I considered they bore directly upon the volcanic question ; and explained to you, pretty 
nearly in the words of Mr. Daubr£e*s article, above referred to, how, as it appeared to 
me, they solved the difficulty ; and indicated the process by which a constant supply of 
water was afibrded to the volcanic foci, illustrating my remarks by appeal to the porous 
limestone of Southern Italy, &c. 

" I am, dear Sir, truly yours, 

** R. Mallet. 
^* Profeeeor Hamghton^ 17, Heyte»bury Terrace,^ 

The President read his paper " On the Occurrence of Oligodase m the Gneissose Gra^- 
nite of Castle- Caldwell, Co. Fermanagh.** 

Mr. Jukes read his paper, entitled " Notes on some Points in the Geology of the Co. 
AntriuL" 

The meeting then adjourned. 
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GbHBRAL liBBUNO, NOYKMBBR 18, 1861. 

The Pbesidbht in the Chair. 

The Minutes of the last meeting haying been read and confirmed, the Secretary an>> 
nonnced the donation of a large number of works, consisting chiefly of the transactions 
of scientific societies, and thanks were voted to the donors. 

The following gentlemen were elected Members of the Society : — John Connolly, 
Kilmore, Artane ; Benjamin T. Patterson, 206, Great Brunswick-street ; Dr. Busteed, 
Castlegregory, Tralee (non-resident Life Member); H. £. Bolton, Fitzwilliam Lodge, 
Blackrock ; H. T. Humphreys, Woodriew, Merrion-avenue ; Rev. G. W. Dalton, 66, 
Upper LeeAon- street 

The following gentlemen were also elected as Associate Members for the year 1861- 
62 : — John Dickinson, 10, Mountjoy- place ; E. S. Quinton, 33, Leinster-road ; 6. Bar- 
nardo, Dame-street; G. Russell, Glenageary-hill, Kingstown; Thomas Livesey, 16, 
Kanelagh-road; C. W. Bateman, Camden-street; R. L. Jones, Dmnmigh ; H. Shillington, 
17, Grantham-iitreet ; William Doyle, Martdlo-terrace, Sandymouut ; J. M. Soott, Tri- 
nity College. 

Mr. Scott then read a paper " On the Granitic Rocks of Donegal, and the Minerals 
associated with them*' (p. 285). 

Mr. Blake also read a paper ** On the Primary Rocks of Donegal'* (p. 294). 

The President said that though he did not quite agree with Mr. Blake's views rela- 
tive to the impossibility of the horizontal deposition of the primary rocks, he most fully 
acquiesced in the accuracy of Mr. Blake's observations of the directions <ii the joints, &&, 
and therefore he regretted that Mr. Blake should have departed from the region of facts, 
and gone into theory. After ofiTering some remarks derived from his own observations in 
confirmation of Mr. Scott's paper, the President, in conclusion, said that some of the speci- 
mens of beryl granite resembled specimens which had been given to him many years ago 
by Dr. Croker, which had been found in South Australia. 

Professor Jukes said he was glad to see that geologists were beginning to examine the 
mineralogical construction of rocks. He was disposed to think that there might be two 
origins of granite. 

Dr. Sidney said that, for the valuable results which had been attained in the papers 
just read they were, to a considerable extent, indebted to the kind facilities afibrded by 
Mr. Harte, the County Surveyor of the Western District of Donegal, who was in the 
highest degree entitled to their thanks. It would not, therefore, be right to separate 
without passing such a vote, in which Mr. Blake should be indnded, were it not ^t he 
was a member of the Society. The papers were amongst the most important that ever 
came before them. 

Professor Jukes seconded the motion, which passed unanimously. 

The meeting then separated. 



General Meetino, Dbcebibbr 11, 1861. 
The Pbesidemt in the Chiur. 

The Minutes of the last Meeting were read and confirmed ; and the following gen- 
tlemen were elected Associates for the year 1861-2 : — 

W. Knapp, Esq., 6, Beigrave-square ; W. C. Owen, Esq., 30, Trinity College ; E. 
Heath, Esq., 2, Synnot-place ; James S. Glenny, Esq., 25, Upper Gloucester-street 

The President laid on the table a donation of so-called ** Worm-tracks," being a re- 
markable addition to the fossils of the Queen's County, presented by the Rev. Mr. 
Emerson. 

Thanks were voted to the donor. 
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Mr. Robert H. Scott, M. A., one of the Honorary Secretaries, read a paper by Pro- 
fessor H. B. Geinitz, of Dresden, an honorary member of the society, *' On the Cervut 
(Megaceros) Hibemiciu, from the county of Limerick, in the Boyal Mnseam at Dres- 
den." 

" Every one who has seen the magnificent skeletons of the great Irish elk, in the 
Museums of London and Dublin, will look upon them as the greatest ornaments which a 
Geological collection can possess. I happened last year fortunately to obtain, through 
the kindness of Mr. W. H. Baily, F. G. S., the able palaeontologist to the Geological 
Survey of Ireland, a nearly complete skeleton of this extinct animal. The specimen was 
found in a bog in the county of Limerick, by Mr. W. H inchy, of Limerick. Having 
bought the specimen on Mr. Baily's recommendation, without having myself seen it, I 
am desirous of placing on record my satisfaction at the way In which Mr. Hinchy has 
answered the expectations I had been led to form of him. 

Dr. Voigtlander, of Dresden, has put the skeleton together and compared it with the 
living ** Cervua alces,^ or elk. I subjoin the relative dimensions in centimetres: — 



Height of skeleton, 

Length „ 

Length of head, «... 

Breadth of forehead from upper margin of orbita 

to same part of other side, 

Length from orbita to oa intermaxUlarey . . . 
Length from point of ossa ntisi to the anterior 

portion of the oa intermaxtUare, 

Length from the foramen magnum to the linea 

semicircularia superior oasis occipitiSj .... 

Length from posterior part of the os palatinum to 

the anterior margin of the os intermaxillare, . 

Length of scapula, » 

„ humeruSf 

„ vlna,. 

„ ossa carpi, 

„ metacarpus, 

„ femur, 

„ tibia, 

„ ossa tarsi, 

,, metatarsus, 

„ first phalanx, 

„ second phalanx, 

„ thirdphalanx, 



Megaceros. 



184-0 

269-0 

49-0 

28-4 
28-4 

12-6 

11-8 



CerrusAlces. 



168-0 

226-6 

54-3 

22-6 
86 

26-0 

9-6 



27-8 


35-4 


49-0 


87-8 


87-8 


37-8 


87'8 


42-6 


6-0 


6-3 


83 1 


35-4 


44-9 


44-9 


44-9 


46-0 


20 


17-8 


86-4 


42-0 


7-7 


8*3 


4-7 


6-3 


7-1 


8-9 



" The span distance of the antlers measured over the forehead is 3.824 metres, or 12 
feet 6 inches. 

** The interest of the specimen is increased by some pathological alterations of bones, 
of which Professor D. Zeis, of Dresden, gives the following description : — The lower half 
of the metacarpus of the right leg is, in the extension of from 7 to 9.5 centiros., onecen- 
tim. thicker than the corresponding part of the other leg, swelling up equally, and gradually 
tapering. Some osteophytes are only to be observed at the place where the Ligamenta 
eapsularia are inserted. A greater alteration is observable in the left lower jaw. This 
bone is partially destroyed by external influence, so that the teeth for a distance of about 
6 centim. are wanting. Both ends of the bone, close to this gap, are driven up and 
loosened. It seems to me that the partial destruction of the lower jaw may have taken 
place just at this point, because here the bone has lost its primitive solidity. However, 
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although this defect exists, the dreumfbrenoe of this lower Jaw immediately before the 
first tooth is still % oentim. more than that of the corresponding part of the lower jaw 
on the right side.** 

The President said it woold be most convenient for him to read his paper " On the 
IMsoovery of an Irish Elk, with a notice of allusions to this animal in the Book of Lis- 
more," and then to take the discussion jointly upon it end the preceding paper. In the 
summer of 1859 the remsins of an elk hsd been found between Slatey and HoIiymooDt^ 
in the Queen*s County. He had an opportunity of visiting the locality immediately sfter 
the discovery of the fcMsil bones, and had secured the skeleton for the Museum of the Boysl 
Dublin Society, in whose collection it was now deposited, and he hoped it would shortly be 
exhibited to the public The skeleton was found doubled up in a layer of calcareoas marl, 
about two feet deep, under a superficial covering of peaty earth, not more than one foot in 
thickness ; and it would be as difficult to convince him that the fossil deer that owned these 
bones lived countless ages ago, as it would be to prove that the skeleton of a cat dag up 
in a garden, or the bone of a sheep buried by a dog, hsid been deposited in the ground 
before the creation of man. Whatever evidence there was upon the subject seemed to 
him to tend altogether in the opposite direction ; and he availed himself of the present op- 
portunity of bringing forward a remarkable passage, bearing on the history of the Irish 
deer, which had been furnished to him by Mr. Eugene 0*Cuny, Professor of Irish Lite- 
rature in the Catholic University of Ireland. Although the passage contained traces oi 
the poetical exaggeration natural to the Celtic mind, there was nothing in it that de- 
tracted from its value as a document, proving the existence of the Irish fossil deer, at a 
period shortly antecedent to the preaching of St Patrick in this ^island. The following 
communication from Professor 0*Cuny contained the passage alluded to from the ^* Book • 
of LiMmore.** The first part of the communication consisted of a brief explanation, pre- 
fixed by Professor O'Curry : — 

<* Caielte Mac Ronan had been one of Finn Mac Coole*s chosen officers. This CaeUte, 
with Disin, the celebrated son of Fiim, and a few others, are said to have long survived 
their cotemporaries, and lived down to the time of St. Patrick, to whom, as well as to 
others, they related much of their renowned chiefs life and adventures. One time that 
Caeilte was sojourning in Ulster, he directed his steps to the lake of the Bed Ox (Loch 
Daimh Deii^), situated near Moira, in the county of Down. Here he visited two of St 
Patrick's disciples, namely, Colman Ela and Eogan, who appear to have had a chorch 
upon an island in the lake. Here Caeilte was well received and entertained." And the 
story goes on to say (translation) — " Alter they had dined, Colman asked Caeilte why 
the name of Lake of the Red Ox had been given to this lake. Caeilte answered 
him, and said, * A red (wild) ox, roved the dripping slopes of the Luachra (the great 
rushy district on the borden of Kerry and Cork), in the south ; and he used to escape 
fi*om the men and the hounds of the Iians in the three attacks made on him every year, 
until at last the Fians followed him to this place. Four of us, of the Fenian party, over- 
took him here, namely, Dermot O'Duoney, and Mac Lugagh, and Mac Enk^o, of 
Beare, (and myself) ; and I happened to be the nearest to him at coming to this ford ; and 
we threw our spears at him together, and he fell by us; and I took one of his antlers, 
and Dermot took the other antler with him to Finn, at Temar Luachra (in the south). 
And when Finn laid the butt of the horn at his foot, the upper tine of it reached above 
his head, though he (Finn) was the tallest man of the Fians. And I left the other horn 
at the head of this island ; and if I had daylight, it is probable that I could find it.* .... 
Cadlte went then to the western nook of the island, and he thrust his hand down into 
the brink, and brought up the horn, and laid it on the floor of the house in which the 
clerics were. He who was king of Ulidia at this time was Eochaid Derg, son-of Ferglinne, 
and he was encamped convenient to them, at TuUi-na-narm (Hill of the Spears), which 
is also called Moira. And Colman Ela and Eogan arose early the next day, and in a 
company of six churchmen they took the horn with them to show it to the king of 
Ulidia and the Ulidians. Two hundred armed men was their number there. The church- 
men placed the horn before the king, and it was found that they would all find shelter 
from foul weather and tempest under its shade.** 
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The President farther said that the soil, oyer the marl, where the remains of which 
he now spoke were foond, was exceedingly marshy, and very little different, he thought, 
from what it most have been when the elk died there. The remains had the appearance 
of being quite modem. The people who found them had a most exaggerated idea of their 
value, but at last assented to his terms. With respect to the concluding sentence of the 
translated passages from the Book of Ltsmore, he considered that it waste beanderstood 
as meaning — ^not, of course, that the antler would shelter two hundred persons, but that 
the bi^^est man of the party might have taken shelter under it. 

Dr. Petrie asked what was the general opinion of scientific men as to the question 
of the antiquity of these remains. 

President. — Doctors differ. Some believe that the elk existed long before the creation 
of man, others believe that the ancient Irish killed and eat him. The best evidences in 
fiivour of that view were contained in a pamphlet written by Dr. Harte, and also the 
work by Gosse, ** The Romance of Natural History,*' and the writings of Richardson. 
The only evidence on the other side was of a negative character. The only alleged case 
of human remains being found with elks* bones had turned out to be a mistake. Elk^ 
bones were found in great abundance in France. 

Professor Jukes. — As far as the base of the Pyrenees. 

Dr. Petrie stated that when he was a young man, a gentleman, a friend of his, pur- 
chased a property in the county of Meath. In a bog on that property, under which was 
marl, were found very many skeletons of elks. Along with the bones was found an old 
iron sword, which his friend gave him, and he had it at present. It had a bone handle, 
and was of later date than the bronze swords. On some of the horns and heads of elks 
found there, he was shown cuts. Pausanias, a Greek writer of the second century, writing 
on the question as to whether the tusk of the elephant should be regarded as a tooth or a 
horn, referred in proof of his argument to the " Celtic Elk" — 

** Such as are of opinion that the prominences from the mouth of the elephant are teeth, 
and not horns, should look at the Celtic elk and the Ethiopian bulls : for the male elks 
have horns over their eyebrows, but the female have no horns ; and the Ethiopian bulls 
have horns growing out of their nostrils.*'* 

That by the term Celtic^ Pansauias meant the country or countries of the Gauls, or 
Celts, is plain from many passages in his work, of which the following is an instance :— 

** It is by no means, therefore, wonderful that the white poplar should grow first of 
all by the side of the River Acheron ; and the black poplar on the banks of the Celtio 
Bridanus, and in the country of the Gauls.*'t 

Mr. E. H. Blake said he saw a pair of elk*s horns taken from a bog in Mayo, below 
which he believed there was no clay. 

Dr. E. Perceval Wright stated that the Museum of Trinity College possessed a very 
fine series of the Irish elk, perhaps the finest in existence. In addition to two perfect male 
skeletons, and one female, there were eleven skulls of the male, and one of the female 
animaL The skeletons referred to possessed not only the rare phalangeal bones, but also 
perfect sets of incisor teeth. From an examination of more than thirty specimens of the 
heads and horns of the megaceros, Dr. Wright was of opinion that all the supposed sword 
cuts, &c., on the horns, were not the work of men contemporaries of the elk, but of the 
workmen engaged in raising them from the bogs. 



'"Oirot ^k iLvQp&iriiiv rd ^Uk rov arofiaroQ kc rb iKrhg iXi^atnv i^iaxovra 
Siovrag t&v Oripitov eZi/at, cat oif Kipara ^ytivrai, rovrote Iffrtv airidiiv fikv ig 
rAg dXKag r6 iv KcXrtcy di^piov, diriSiiu dk ig rovg AiOiorriKoi^g ravpovg. aXxai 
fxkv ydp Kai Kipara iiri raig 6(ftpv(Tiv ixovaiv oc dpptvtg, rb dk 9^Xv oh 0V£C ro^ 
irapavav. 01 dk AiOtoirtKoi rdvpoi rd Kipara ^vovoiv ifri ry pivL — Pausanias* 
Description of Greece, lib. v., cap. xiL 

"t Ot^ro) Koi r-flv XkvKtiv Oavfta oiSkvj aiyeipov re cat Kdrivov, ri^v /ikv irri 
*Ax^povri dvafl>vvai vp&rov, Kbrivov ik kvi r^ 'AX0ci^, ri)v dk aiytipov y^c Trig 
tS»v ILtXrSiv Kai 'Hpidavov rov KcXrcjcov Opkfifia cZvac— /6t<f, cap. xiv. 
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Prof(B88or Jokes mentioned a head of a megaceros seen by him, which had been taken 
from a bog, at the making of a railway catting near Kathdmm. The drain was about ' 
eight feet deep. The head was deposited in a bog, and no clay was yisible behind it He 
supposed the time of the deposition to have been between the commencement of the bot- 
tom of the bog and the growth of the top. He believed the megaceros to have been con- 
temporaneous with the mammoth. He did not know of its bones being associated with 
flint implements. The injuries apparent on the bones of elks may not hare been re- 
ceived from man at all, but may have been bruises sustained by the animal while push- 
ing its way through ttiickets or forests. Man and the megaceros may have been con- 
temporaneous in other countries, and not in this, as man at the time might not have come 
so for west. 

Mr. Baily mentioned an account by Professor Morlot, printed in the Journal of the 
Geological Itutitute of Vienna^ of bones of elks associated with spear-heads and fragments 
of pottery, the whole having been found near a small lake, in the canton of Berne. Dr. 
Geinitz's specimen was found in a bog at KilcuUane, between Bruff and Limerick. 

Dr. Wilde observed, that the first person who instituted a comparison between the 
remains of the Cervus alces and those of the Irish megaceros was Sir Thos. Molyueux, 
a distinguished Irish physician, anatomist, antiquarian, and geologist. Professor 
O'Curry informed him that the elk was not named at all in early Irish literature. He 
saw many years ago, in a museum on the Continent, a megaceros horn bearing on it an 
inscription, carved in letters of considerable size, which archnologists believed to be con- 
temporaneous with the deposition of the horn. The language of that inscription was not 
known in Europe, and it was a great puzzle to philologists. This was found on the 
banks of the Danube, near some very interesting antiquarian remains. 

Mr. Doyle mentioned three instances which he saw of remains of elks, found in this 
country. One was at Downpatrick, in 1834. In that case, the remains were found three 
or four feet deep, in a marly hollow — no bog. Another was a collection of five heads, 
with partially decayed horns, very soft, found in a bog, in the county Wicklow, at Lea- 
more. 

Dr. Stokes said he did not see what important geological question was to be solved by 
determining whether these remains were contemporaneous with man, or not. He could 
not comprehend what Dr. Wilde had said as to the want of notice of the elk in '' early 
Celtic literature ;" for he did not know what that literature was, or where it was. He 
never heard of ♦* early Celtic literature.*' He doubted very much if we had any reliable 
Irish literature anterior to the eighth century. As to the notice in the Book of lismore, 
it was to be expected that any notice of the elk there would be in a mythical form. 
Whether contemporaneous with man, or not, the megaceros would appear to be a very 
late animal. In truth, its remains were not fossils at all. He had, while a student, 
analyzed some of the bones, and found no fossilization — the earthy and animal ingredients 
being in the same proportions as if the animal had recently died. When Ardideacon 
Maunsell sent up a skeleton to the Royal Dublin Society; he remembered that in his let- 
ter accompanying it was a statement, that he had found marrow in the bones, which 
proved to be combustible, and actually burned when ignited. The same letter stated that 
along with that skeleton were found some ancient Irish jet rings. He believed that, if 
the megaceros were not contemporaneous with man, it was nearer to him than any other 
extinct animal that we know of. 

Professor R. W. Smith said he had in his possession a con^derable collection of spe- 
cimens of bones of the animal in question ; and some of these, which were bones of the 
feet, exhibited evidences of a form of disease which in man only occurred at a very ad- 
vanced period of life. This disease was alluded to in Dr. Geinitz's paper, as noticed by 
Dr. Zeis. The question as to the probable duration of life of the elk, so fur as it could be 
inferred from evidence of that kind, was an interesting one. 

The President expressed his regret that Dr. Geinitz was not amongst them, to wind 
np the discussion with a reply. He had to express his satisfaction that they had suc- 
ceeded in bringing amongst them a body of gentlemen whose researches lay in a direc- 
tion different from theirs, while they were equally yaluable and important ; and who, 
although they were antiquarians, must admit that the geologists cultivated an antiquity 
older than theirs. They welcomed amongst them and rejoiced at hearing the opinions of 
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the erudite KhoUur (Dr. Petrie), who might be ealled the fkther of Irfsh aatiqaities. With 
regard to the quotation from PatuanSaa, the question under diaeaislon had attracted the 
attention of so many learned men, that it was difficult, after all, to say what passage of 
any writer of antiquity had, and what had not, been brought forward as bearing upon it 
Hie present question, tlMugh of teal importance, had yet a factitious importance attadied 
to It. Geologists, and also all otlier antiquarians, appeared to him to haTO a tendency 
to exaggerate the antiquity of the remains with which they were oonoemed. Dr. Petrle's 
worlc on the Irish Round Towers had dispelled the exaggerated notions of their extreme 
antiquity, and liad diown that they were not Druidical or Pagan. On the present quee- 
tion he had always leant to the opinion of Dr. Harte. The £te of the Book of Llsmore 
was posterior to the introduction of Christianity in Ireland ; and the other evidences 
which had been submitted went to show that the evidence against the contempofaneity 
of the remains with man was not so conclusive as had once been supposed. The name 
of Sir Thomas Molyneux was identified with Trinity College ; he discovered bones both 
of the Irish elk and the Irish elepliant, and sent them to the Royal Society of London — 
an example worthy of not being followed; and he trusted that in future antiquarian 
remains found in this country would be handed over to the care of the scientific bodies 
here, who well knew how to take care of them. When Professor 0*Curry told him that 
the Irish name for the elk was, ** Ox of the Deluge/* he was certainly staggered in his 
belief that the animal was contemporaneous with man ; because the Celtic mind was pe- 
culiarly observant^of natural' objecti^ and, as proved by the topographical names throng- 
out the country, gave them highly poetic and appropriate names ; and that consideration 
went to show that the name '' Ox of the Deluge** must have had reference to a pre-hls- 
tone animal In the specimens lately presented by Dr. Wilde, he found crystals of blue 
phosphate ol Iron, such as might be found in the soil of a knacker*s yard. The evidence, 
though conflicting, on the question before them, was highly interesting. He trusted that 
Dr. Smith would, on a future occasion, bring before them the question as to what the 
traces of injury or disease in these remains amounted to. Mr. Andrews, the President 
of the Natural History Society, had asked him to express his regret at sot being able to 
attend, as he had some important matters to bring forward. 

Xbs meeting was then adjourned. 



GssrsKAL Mevomq, Javuaat 8, 1862. 
The Pbesident in the C%air. 

Minutes of last meeting read and confirmed, donstieos announced, and thanks voted. 

Andrew Armstrong, Esq., Claddagh, Bngr, was elected a Member; W. Harte, Esq., 
C. £•, Donegal, a Non-resideni^Iife Meatiher ; and J.Jameson, Esq., an Associate Member 
for the Session 1861-2. 

Mr. R. H. Scott (Hon. Sec.) read the Ibllflwing letter froes the Rev. R.y. Dixon, ^ On 
the Occurrence of an Ancient Paved Road under deep bog, in the nei^bonrliood of Omagh, 
CSounty of Tyrone :** — 

*" Ooffkemy^ Btmgmuiom, April 11, 1B61. 

"Dbab Sib, — ^I do not know whether you remember that Omagh is situated at the 
confluence of two rivers, which have filled the whole of the small plain m which they 
meet with an alluvial deposit df sandy loam, to the average depth of about three feet 
These rivers now ran in well-defined channels, some three or four feet at least below the 
level of the alluvial plain. Mr. Greer, my agent, was ainking a foundation for some 
houses he is about to build in the single fbxmed by the junction of the rivers. Having 
iBunk through the alluvlid loam, he came on a paved road or causeway, resting on the sul^ 
jaoent gravel, about nine feet wide, which is formed of rounded stones, of tolerably unifbnn 
(riae,clMefy laid together, and of such tfaif^ness as to form a stratum in a stn^ course 
about eight or ten inches deep. I have written to him to have aconcate measures taken 
<if ail these particular;!, and to get tiie pontioD and direction of the road accurately laid 
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down on the Ordnance Hap. The road tends to a point in one of the rivers (the Camowen), 
which would form an excellent ford, where the water is shallow, and the bottom rocky, — 
perhaps it led to it when the ground between the rivers was a marsh, and such a paved 
causeway necessary for traffic. As a depth of three feet of alluvium has been deposited 
on it, it must be very old. I send a tracing from the revised Ordnance Survey, marking 
the position and direction of the road from memory; If the thing interests you, I will 
get yon any further information yon desire. 

** Toms sfaioerely, 

** EoBBRT y. Dixov. 
** Rev. FroftMMW Haughtony Prendent Geoloffieal SoeUtif,^ 

Mr. Scott read the following letter from C. W. Palliser, Esq., addressed to W. 
MacDoogall, Esq., on a submarine bog recently discovered in Wexford Habour. 

** Wexford, Sept. 22, 1861. 

" Mt dbar Sib, — I think you may be Interested in the following fkcts : — ^In sinking 
last June for foundations for the new en^ne-house, on the north side, at a place upwards 
of 900 yards from the nearest land, — that is from the former high-water mark, — after 
going through fourteen feet of blue mud, we came upon turf containing bog-oak and deal 
in considerable quantity. After passing through about six feet of Uiis, we found mud 
again, of a greyish colour, two feet in depth, and then we came on solid mail, on which 
we built our foundations. I send yon specimens of the blue mud, tur^ and wood found 
in it. The pieces of wood I send are apparently the roots ; all the larger pieces have 
been taken away, and used for firing. I cannot at present send yon a specimen of the 
marl, as the excavation about the building has been all filled up ; but when sinking for 
other portions of the work still to be done, I shall send you a bit of it. Before the land 
was reclaimed, the tide at high- water rose about five feet on the spot I allode to. 

*< Faithfully yours, 

" C. W. Palusbb. 

«* jr. MaeDougatt, JEtq."* 

The Prerident stated that several sub-marine bogs were found at Belmullet and Achill 
Sound, in Mayo, and at several points along the coasts of Cork and Waterford. Mr. Pal- 
liser's account was the first whic^ he had met with of the occurrence of the phenomena on 
the south-east coast. 

The occurrence of similar bogs at Errislannon, county of Galway, was mentioned by 
Dr. Davis ; at Conrtmasherry, county of Cork, by Mr. Gioode ; at Belfast, by Mr. Jukes ; 
at Eillybegs, county of Donegal, by Mr. Scott; at Portrush, by Mr. M^Caualand; and at 
Ballinoolart, Cahore Point, by Mr. Bolton. 

Mr. Jukes said that he had seen the bogs alluded to at several points in Ireland, and 
also off New Brighton, near Liverpool, where, in the year 1837, he had found living pho- 
lades in the trunks of trees of which the bogs are composed. 

The Secretary read a letter from John Locke, Esq., ** On the Occurrence of Flint 
Implements in the Drift" 

Mr. W. H. Baily, f. 6. S., read his paper " On Graptolites and a Theca from Lower 
Silurian Bocks, in the counties of Meath, Tipperary, and Clare** (p. 300). 

The President read the following letter from the Rev. John Storrs, relative to the 
Gold Fields of Nova Scotia : — 

" The Beetory, ComvfaUU, Nova Seotiay 
" B, N. America, Nov. 27, 1861. 

** Dear Sir, — The gold fields of Nova Scotia appear in some degree to attract the 
attention of the home press. Several times I have thought of addressing you, — not to 
describe them, for scientifically I should fail, — and I have been led to believe that yoor 
knowledge of the geology of these parts has brought you in some measure acquainted 
with their nature and extent. Dawson (now President of M^Gill CoUege, Canada) is the 
best Nova Scotian colonial authority as^a geologist. Gesner, a native of this parish, though 
now residing in the United States, is not considered equal to President Dawson. So far as 
relates to the gold fields of Nova Scotia, I would merely state a few facts relative to the 
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light in which these auriferous regions are regarded by onr natives and settlers. All in- 
dividoala who have tried thdr luck — ^i. e. alone, or by twos or threes— have generally 
been glad to return to their ordinary labour, whether on the farm or in the woods, satis- 
fied that remuneration was quite a lottery at the gold mines, with more blanks than 
prizes. In several instances companies have been formed \yy persons of means to take 
shares, so as to employ miners at stated wages. These companies have not all been suooess- 
fhl, though I believe some of them have done more than pay wages ; and one or two of the 
real business-men sold out thdr rights when the excitement was great, and in that way 
realised a profit The popuUtion of this county— called King*s County— exceeds 18,000. 
During the past summer and autumn, nearly all the men and youths visited one or other 
of the mines, intending to prosecute work as a real business, and nearly all returned after 
a few weeks* or months' absence, quite contented to resume the plough, the axe, or other 
implement of toil ; and wages have not for eight years been so low, nor men so abundant 
And yet I think there is gold in sufficient abundance to reward the miners. No doubt, 
the best method to be pursued is for responsible parties to form companies, and to hire 
labourers at stated wages. The Provincial Grovemment thus invite the enterprising to come 
forward, and, no doubt, they think that that enterprise would be rewarded. Our winters 
might present obstacles which mOder climates do not ; and our autumnal rains are always 
very heavy, filling every pond or pool, and swelling every brook or stream into an angry 
current. The minerals of the province belong to tiie Crown, and not to the owners of 
the soiL Next year, no doubt, will test their value." 

The meeting then adjourned. 



AmruAL GEzncRAL Mbbtino, Febbuabt 12, 1862. 
The PBESiDBirr in the Chair. 

The ballot was declared open, the minutes of last meeting were read and confirmed, 
donations announced, and thanks voted. 

Dr. Wilde 'presented a specimen of Itacolumite (flexible sandstone), from a locality 
twenty miles from Delhi, from Captain Warren, of the 27th Regt 

A stone found in a log of Dantzic timber, 16 inches square, was presented by Alder- 
man Thomas Martin. 

The following gentlemen were elected Members of the Society : — Edward Barrington, 
Esq., Fassaroe, Bray; and Ffolliott Barton, Esq., 2, Grattan-street 

Mr. Jukes, Honorary Secretary, read the Beport of Council, List of Members gained 
and lost, and the statement of Accounts as certified by the auditors, B. Caldwell, Esq., 
and B. S. Beeves, Esq. (see p. 806). 

Dr. Sidney and Mr. Scott were appointed by the President scrutineers of the ballot* 
which was declared closed, and the following gentlemen were elected Officers and Council 
for the year 1862-8 (see p. 319). 

The President then read his Address. 

Lord Talbot de Malahide proposed, and Mr. Caldwell seconded, that the President be 
requested to print his Address in the Journal of the Society (see p. 819). 

The meeting then adjourned. 
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EXPLANATION OF PLATE IV. 
(lUnstratiiig Mr. Bailt*8 paper on Graptolites and other Foflsilsi page 300.) 



LOWEB SlLTTBIAir GSAFTOIITES AJSTD ThECA* 

Pig. 1. a-€. — Lidymograpms Murchisoni (Beck, sp.) Bellewstown, Co. 
MeatL 

a, natural size ; h, portion of the same enlarged 4 diameters, 
showing diagonal markings on the cells ; e, compressed speci- 
men, i^tnral size. 
Pig. 2. a, h, c, — Diploffrapsua pristis (var. seaUmfarmis). Belvoir, 

Co. Clare. 
a, one of the largest examples, with fine axis continued at both 
extremities; h, an intermediate form, having the axis much 
extended above, both showing the alternating cell divisions ; 
Cj a small example, without any trace of cell division ; all na- 
tural size. 

Pig. 3. «, h, — Dtphffrapsm prtstis (Hisinger, sp.) Belvoir, Co. Clare. 
a, largest example, showing fine central axis, and serrated outline 
of cells ; h, smaller ; do., both natural size. 

Pig. 4. a, hj c, — Biplograpma mucronattis (Hall). Belvoir, Co. Clare. 
a, largest example, showing long filaments proceeding from the 
cells, and ^q central axis, continued at both extremities; 
hf a bent and distorted specimen ; ^, a small example, showing 
fine central axis, much extended above. 

Pig. 5. a, J, e, — GfraptoUthua (?) ffractlts (Hall). Belvoir, Co. Clare. 
a, a portion of principal axis, giving off several branches, show- 
ing cell serratures, natural size; h, part of a branch with ceUs, 
enlarged 4 diameters ; c, another specimen, showing the spirally 
curved central axis, with branches proceeding from it, natural 
size. 

Pig. 6. a, h. — GraptoUthus (?) hamaius (Baily, n. s.) G^arrangrena, 
Co. Tipperary. 

a, this small branching GraptoHte, natural size ; h, the same en- 
larged 3 diameters, showing the hooked character of the cells 
on the lower portion of its axis. 

Fig. 7. a, b, — Didymograpms Forehhammeri (Geinitz). Kilnacreagh, 
Co. Clare. 
a, this diverging GraptoHte, natural size ; &, portion of the same, 
enlarged 6 diameters, showing the roimded cells, with their 
orifices. 

Fig. 8. a, h, — Theca eometotdes (Baily, n. s.) Belvoir, Co. Clare. 

a, a group of different sized examples, on a slab, with Dtplo- 
grapsus pristts ; b, one of these Pteropods, enlarged 3 diameters, 
showing faint indications of annular markings or divisions. 
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